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Only that part of the corn crop that’s 
either sold or fed puts money in the 
farmer’s pockets. But what of those bushels 
and tonnage that never leave the field... 
the kernels that shell and drop to the 
ground . .. the leaves and stalks that 


USHELS 


could make dry roughage, low-cost silage 
... excellent bedding? Salvage of this part 
ordinarily lost would be a big windfall ... 
additional use and extra income from the 
whole corn crop . . . besides the value of 
the shelled kernels saved. 


tN 


That’s why Case dug deep to serve, to give farmers a way of 
full use of their corn crop. Via the routes of research and 
design, Case engineers have developed a machine that saves 
bushels per acre, the loss usually incurred by mechanical pick- 
ing. Kernels ordinarily lost going through picking rolls drop 
to a floor underneath the stalkway. A chain rake, in turn, 
delivers them to the elevator where they join the ears on the 
way to the wagon. The drawing above and the photo to the 
left show this new, shielded feature. 


There’s an equally great crop-salvage feature, one that pro- 
vides a new kind of bonus to cost-conscious farmers. In the 
same operation of picking, the Case Corn Harvester chops or 
shreds stalks and leaves. In terms of crop savings, it takes 
tough vegetation . .. cuts it into desired lengths and blows it 
into a forage wagon for low-cost, filling feed or absorbent 
bedding. For those who prefer, it chops or shreds stalks into 
fine material . . . returns it direct to the ground for rapid 
decay, also making plowing and disking much easier and 
faster. At left is the Corn Harvester equipped to deliver chop- 
ped stover into trucks or wagons. J. I. Case Co., Racine, Wis. 
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Lock-type bushings that as- 
sure free articulation—un- 
der continuous shock and 
impact—are just one of 
Link-Belt Roller Chain’s 
engineering extras. Here 
this precision chain is used 
No partial on a forage harvester that 
bearing here can be easily converted for 
bushing £8 cutting or chopping corn. 
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get the roller chain 


with built-in extra life 


@ i For all the facts on standard and double pitch 
LINK BELT offers the chain roller chain, ask for Data Book 2457. And for 


that’s right for every job information on the rest of the complete chain line, 


; =— see your Link-Belt representative. 
OR the really tough drive or conveying jobs, 


your best buy is Link-Belt Precision Steel Roller 
Chain. No other chain offers you such engineering 
extras as shot-peened rollers . . . lock-type bushings 
. . . Closer heat treat control. They're your assur- 
ance of longer life under high speeds, heavy loads, 


continuous shock and impact. CHAINS AND SPROCKETS 
Remember, too, Link-Belt builds a complete line 
. . LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 
of agricultural chains and sprockets. You get the Chicago 1. To Serve Industry There Are Link-Belt Plants and 
chain that’s best-suited to your exact drive or con- _ Sales Offices in Ali Principal Cities. Export Office, New York 
. . 7; Canada, Scarboro (Toronto 13); Australia, Sydney; South 
veying requirements. Africa, Springs. Representatives Throughout the World. 


No one chain serves every purpose . . . get the RIGHT one from Link-Belt’s complete line 


Steel Link-Belt for moder- Class 400 Pintle chain— Double-Pitch Precision Precision Steel Roller Complete Link-Belt 
ate-strength power trans- cast links with closed pin Steel Roller Chain, for Chain, standard pitch, sprocket line includes 
mission and conveying. joint, for light conveyor, conveyor, power transmis- combines high horse- single and multiple width 
Also available in malleable. elevator or drive duty. sion applications. power with light weight. sprockets. 
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EXPERIMENTAL TRACTOR ENGINE SHOWS 
BENEFITS OF HIGH-OCTANE GASOLINE 


Oliver’s new X0-121 breaks all records for 
power—performance—efficiency—economy 


The new XO-121 research engine recently un- 
veiled by the Oliver Corporation is a giant 
stride forward in the development of farm 
power. Laboratory and field tests have proved 
it the most efficient tractor engine ever built! And 


XO-121 ergine mounted in an Oliver “88” chassis 


while this engine will never be put into produc- 
tion, it clearly shows what can be gained in 
efficiency by designing future tractor engines 
to take full advantage of future high-octane 
fuels. 

The rapid advances made in gasoline quality 
over the past 25 years have greatly increased 
the potential efficiency that’s available to en- 
gine designers. Today, gasoline quality is at an 
all-time high. And the petroleum industry fore- 
casts even better gasoline to come. 

Taking note of this trend, Oliver engineers 
set out to determine what possible advantages 
might be gained by the use of high-octane fuels 
in high-compression engines. Because of wide 
experience with test engines and experimental 
fuels, the Ethyl Corporation was called in as a 
partner on the project. 
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Ethyl worked with Oliver’s engineers in de- 
signing and testing the engine. And the special 
fuel for it was formulated in Ethyl’s Detroit 
Laboratories. It’s by no means a “trick” gaso- 
line, however. It’s a blend of commercially 
available high-octane components plus “Ethyl!” 
antiknock compound. 

Test results proved the soundness of the idea 
behind the engine’s design. The XO-121 de- 
livered 44°(. more power than the Oliver model 
“77” tractor engine. And, on a horsepower-hour 
per gallon of fuel basis, the XO-121 was 30% 
more efficient than the same engine. 

There is still a great deal of work to be done 
before the lessons learned from this research 
engine can be applied to production models. 


Field tests to determine power output and fuel economy 


But the facts already gained promise better per- 
formance and greater economy in tomorrow’s 
farm tractor. 


ETHYL CORPORATION ( Qaauw 
New York 17, N. Y. .E=33 
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An example of how sales begin on the drawing 
board is shown by this cut-away view of the 
Caterpillar DW 15 Tractor. Note that every 
component in the design is well suited to, and 
contributes competitive advantages to, the com- 
plete product. Among the sales-stimulating fea- 
tures of this tractor is the right type and 
size MECHANICS universal joints. Here at 
MECHANICS we work closely with our cus- 


tomers during all phases of their power transmiss- 


ion developments. It will pay you to call in a 
MECHANICS engineer while your product's 
power train still is in the drawing board stage— 
to secure size, weight, service and safety ad- 
vantages. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner 
2046 HARRISON AVE. ROCKFORD, ILLINOIS 
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This new 150-horsepower four-wheel tractor 
is announced by Caterpillar Tractor Co., 
Peoria, Illinois, in conjunction with the 
fiftieth anniversary of the crawler tractor, 
pioneered by Caterpillar. Powered by a 
Cat six-cylinder Diesel Engine. Standard 
transmission provides 10 forward speeds 
and 2 reverse. Designed for principle use 
with the Cat No. 15 Scraper, No. 10 
Scraper and No. 10 Wagon. Includes 
wagon controls and windrow breakers. 
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of one of the association’s producers. 


DRIVER RAYMOND LITTLE of Vigo Cooperative Milk Marketing 
Co., Inc., takes a butterfat sample from the Stainless Steel tank 


Bulk milk handling system 
with Stainless Steel farm tanks 
reduces marketing costs 
for Indiana cooperative 


bw Vigo Cooperative Milk Mar- 
keting Co., Inc., Terre Haute, 
Ind., was faced with the problems 
of an increased production in the 
Terre Haute milkshed along with a 
decline in the number of local manu- 
facturing outlets for its milk. This 
meant local dairies had to receive 
and cool milk in excess of local re- 
quirements before it could be shipped 
to outlying points. 

Installation of Stainless Steel cool- 
ing and holding tanks on the farms 


of Co-op members solved this prob- 
lem. Now cooled milk is picked up 
by tanker at the farm and hauled 
directly to the manufacturing milk 
plants. 

Here are some comments from 
producers: ‘“‘My weights and testsare 
more accurate”’ . . . “It’s easier to 
handle bulk milk”’. . . ‘“The saving 
in hauling rates, weights and tests 
will pay the costs”... “I can milk 
more cows in less time.” 

There are benefits for everyone 


— eS ee 
. otis Secatlel 


DRIVER LITTLE UNLOADS milk picked up on his route from the 2000-gal- 
lon Stainless Steel tanker at a milk manufacturing plant in Terre Haute. 


W. H. COPE, MANAGER of Vigo Cooperative, 
says ‘‘We have found bulk milk is the most 
accurate way to buy milk; our producers are 
enjoying savings in labor, plus producing 
better quality milk than they ever had 
before.”” 


concerned in bulk milk handling. If 
you'd like to know more about these 
benefits and be able to tell producers 
in your area about them, mail the 
coupon below. 

As the producer of USS Stainless 
Steel from which farm tanks are 
made, we have worked closely with 
the manufacturers of these tanks. 
We will be glad to see that you re- 
ceive further information on bulk 
milk handling and will put you in 
touch with these manufacturers. 


r. Agricultural Extension Section 
UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND United States Steel Corporation, Room 4440 
| 525 William Penn Place, Pittsburgh 30, Pa. 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH ‘ - - 
| Please send me literature about farm bulk milk equip- 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. | ment. Send information to: 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS | Naive 
aaa: aaah teeiek: Gaaae GR, (eek and RR acl ee cada Eee h LES Sea ae ebb a eebeals . 
| MR. 56 bald So Sota wien aie ees hea R haa R Soe Eee 
USS SI AINLESS ST EEL | PUI tcc AS or ane le nin aed eins mute > 
| SS Piccrct hh bette cineiiea Sh we rpewaor wale had saee ae 
| 
Bese Mie a ee ee ee State... 
SHEETS - STRIP + PLATES UsS PIPE + TUBES + WIRE | United States Steel is a steel producer, not a*bulk milk 
i ¢ : equipment fabricator. Your request, therefore, will be 
BARS BILLETS oo SPECIAL SECTIONS ray be manufacturers who fabricate bulk milk equipment 
or farm use. 
4-1614-A saan eee a 
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@ Pumps togive new life to existing equip- 
ment... to improve performance, in- 
crease capacity! 


@ Pumps that afford the design engineer 
the basic equipment for entirely new 
concepts in hydraulically operated 
machines! 


Pumps for machines to do work better, 
quicker, cheaper! 


THE NEW YORK AIR BRAKE COMPANY 
1107 EAST 222nd STREET CCLEVELAND 17+ OHIO 
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SERIES H GEAR-TYPE PUMPS 


The HYDRECO Series H Pumps are intended for use in 
the hydraulic systems of heavy-duty mobile and industrial 
equipment, especially where shock loads, impact and 
tugged service are “normal working conditions”. Four sizes 
(40, 50, 60, 70 gpm) deliver fluid power at 1500 psi. . . in- 
creased horsepower gives greater work output. Pressure- 
Balanced wear plates reduce oil slippage and eliminate 
power-robbing frictional contacts. SAE Flange Mounting 
and split-flange hose connections make servicing simple 
and reduce down-time, Equipment is on-the-job longer. 


SERIES PF-100 DOUBLE PUMPS 
WITH VALVE PANELS 


DUDCO PF-100 Series Double Pumps with Valve Panels 
are versatile units unmatched as a source of Controlled 
Fluid Power for a wide variety of modern industrial equip- 
ment . . . for 2000 psi operation of circuits calling for a sub- 
stantial variation in pump volume as during “close and 
hold” or “traverse and feed" cycles. The Valve Panel con- 
tains the valving necessary for pressure regulation and 
flow control... the external part of a system will have less 
valves and controls, reduced piping and fewer parts to 
maintain. Ten capacity combinations with either automatic 
or remotely controlled operation. 
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WRITE TODAY... 


Get full particulars on these important 
new developments in hydraulic pumps! 


SERIES PF-100 VANE-TYPE PUMPS 


DUDCO PF-100 Series Pumps can double the value of your 
hydraulic dollar. You get 2000 psi continuous duty, single- 
stage construction for the cost of equal capacity low pres- 
sure pumps... improved equipment design and increased 
machine efficiency without the payment of premium prices. 
These Pumps feature a simplified, 3-unit construction .. . 
the pumping cartridge incorporates the famous DUAL- 
VANE design which provides and assures complete bal- 
ance of all hydraulic pressure loads. These Pumps have 
capacities of 3, 5, 8 and 11 gpm at 1200 rpm. 


SERIES PV-600 PISTON-TYPE PUMPS 


DUDCO PV-600 Series Variable Delivery Pumps generate 
continuous duty pressures up to 5000 psi. Two types of con- 
trols match pump output to system demands. A pressure- 
compensated regulator automatically varies the volume in 
response to system pressure. A hand wheel control enables 
an operator to vary the volume during the machine cycle. 
High pressure variable delivery means power is trans- 
mitted without the necessity for an accumulator and with- 
out any wastage of power thru a relief valve. 


 Raleutententententantestententententestententententententeer 


| The New York Air Brake Company 
1107 East 222nd Street 
Cleveland 17, Ohio 


| Please send details on 


(10 SERIES PF-100 VANE-TYPE PUMPS 

(0 SERIES H GEAR-TYPE PUMPS 

(0 SERIES PF-100 DOUBLE PUMPS WITH 
VALVE PANELS 

() SERIES PV-600 PISTON-TYPE PUMPS 


Name 
Address__. 


a State 
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CREATIVE 
ENGINEERING 
MAKES THE BIG 


DIFFERENCE IN 


YOUNES 


pressed tank 


RADIATORS. 


1 Fabricated brass inlet with maximum flow area for min- 
imum resistance to coolant circulation. Anchored to 
front of tank for extra strength. 


2 Fully soldered double lockseam tube increases strength 


provides a rugged backbone throughout entire core Penn egy Se Geet At aed ban © 


solder sweated to the tanks with controlled temperature 
3 Fin design provides maximum air turbulance for greater for a uniformly strong, leakproof assembly. 


heat transfer. : 
8 Full wrap around type terne plate side members secure 


4 Fabricated brass outlet for a strong, light fitting and low tanks, headers and core as one piece. Care in original 
resistance to coolant circulation. Anchored to front of design of mounting features provides sturdy support, 
tank for extra strength. field proven in hundreds of Young Radiator equipped 

5 Die-formed bead, reinforced one-piece, heavy-duty tractors, automobiles, trucks, busses and other mobile 
brass top and bottom tanks. and stationary power units. 


6 Neck for pressure type cap for extra factor of safety, 9 Overflow tube. For complete information write, Young 
elimination of after boil and expansion water losses. Radiator Company, Racine, Wisconsin. 


Heat Transfer Products for Automo- a ae i | eon a a Heating, Cooling, Air Conditioning 
tive, Agricultural, Industrial, Gas : : ; : : ; . Products for Home and Industry. 
and Diesel Engine Application. 


YOUNG RADIATOR COMPANY PLANTS AT RACINE, WIS. 
DEPT. 294-H RACINE, WISCONSIN AND MATTOON, ILL. 


e 


Shell and Tube Automotive and Unit Convector “YAC"' Air Heating and “*HC"’ Cooling and 
Heat Exchangers Industrial Radiators Heaters Radiators Conditioners Cooling Coils Condensing Units 
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AND AGRICULTURAL EQUIPMENT 


The Vickers Series VT16 pump is used more 
widely than all other makes combined for the 
power steering of automobiles. It is now avail- 
able for the first time for the hydraulic power 
steering of trucks and agricultural equipment. 
It has all the characteristics important to this 
service and is used in a separate hydraulic circuit 


for steering only. 


COMPLETE PACKAGE 


Series VT16 has integral volume control valve 
and relief valve .. . also an integral oil reservoir. 
This is a complete hydraulic power package for 


steering. 


SIMPLIFIED INSTALLATION 


This compact and complete power package is 
easily and quickly installed. All you need te do 
is bolt it on, make two hydraulic connections, 


and couple the power. 


LONGER PUMP LIFE 


The exclusive Vickers ‘“‘Hydraulic Balance” elim- 
inates pressure-induced bearing loads and the 
consequent wear. These lighter bearing loads 
mean much longer bearing and pump life. 


NO LOAD STARTING 


At rest and normal starting speeds, the sliding 
vanes are retracted; only after engine fires do 


vanes extend and pumping begin. 


ASK FOR BULLETIN M-5104A 


! 
| 1516 OAKMAN BLVD. -« 
{ 


Application Engineering Offices: ATLANTA ¢ CHICAGO (Metro- 


VICKERS. Incorporated 


DIVISION OF THE SPERRY CORPORATION 


DETROIT 32, MICH. 


Series VT16 Vickers Pump with 
integral volume control and 
relief valves and oil reservoir. 
For hydraulic power steering. 


HIGH OPERATING 
EFFICIENCY 


The vane type construction, 
hydraulic balance and auto- 
matic maintenance of optimum 

running clearances enable these Series VTI7 Vickers Pump is similar 
pumps to deliver more oil with to the VT 16 except that it does not 
less power. This high operating include the oil reservoir. 
efficiency is maintained 

throughout the long pump life. 
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18-8 Chromium-Nickel Stain- 
less Steel assures long, trou- 
ble-free life for the radial, 
direct heat type unit in this 
Combination Drying Tower 
and New Model “D” Heat 
Blower, developed by Behlen 
Manufacturing Co., Colum- 
bus, Nebraska. The complete 
Behlen drying tower combi- 
nation for farm or elevator 
use is equipped with a stain- 
less steel heat blower that 
burns liquid propane without 
pre-vaporization. Models to 
burn natural gas or fuel oil 
are also available. 


Where use means abuse 


.-- Chromium-Nickel Stainless Steel 


Farm equipment usually gets rough treatment in 
operation and often deteriorates when not in use. 


But here’s a typical instance that shows how 
stainless provides advantages for manufacturer 
and user alike. It’s a grain dryer with the combus- 
tion chamber made from Type 304 chromium- 
nickel stainless steel, primarily to assure resistance 
to the heat developed in operation and the corro- 
sion which can occur during long periods of idleness. 


Wherever use, or disuse, means abuse... make 
vital parts from chromium-nickel stainless steels. 


Stainless steels combine corrosion resistance and 


THE INTERNATIONAL NICKEL COMPANY, INC. 


538 


high mechanical properties. When cold-worked, 
they are strengthened and hardened .. . easily de- 
veloping a tensile strength in excess of 200,000 psi. 
Moreover, they are adaptable to many forming op- 
erations and can be readily welded. Distinguished 
not only by strength and resistance to oxidation at 
elevated temperatures, austenitic stainless steels 
retain their toughness and unusual strength at tem- 
peratures down to —300°F. 


Leading steel companies produce austenitic 
chromium-nickel stainless steels in all commercial 
forms. A list of sources of supply 


will be furnished on request. ZANCOS 


67 WALL STREET 
NEW YORK 5, N.Y. 
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A report to you about the TEAMWORK of men and machines 
that helps maintain International Harvester leadership 


How IH SHOCK-PROOFED 
the Farmall’ Fast-Hitch latch 
...with New NODULAR IRON 


NODULAR IRON—a new cast metal in the iron and 
steel family—is providing IH research men, metal- 
lurgists and engineers with many applications for use 
in the Company’s farm tractors and equipment. These 
uses, like “shock-proofing”’ the Farmall Fast-Hitch 
latch, mean longer equipment life, better field perform- 
ance, and lower costs. 


This remarkable metal combines the process advan- 
tages of gray or cast iron with many of the product 
advantages of steel. Basically, nodular iron is a duc- 
tile, high-carbon cast iron that has been treated with 
magnesium to produce an extremely strong, tough 
metal with high resistance to wear, shock, and vibra- 
tion. It can also be machined easily. 


It was these qualities that led to the testing and 
eventual use of nodular iron in the Farmall Fast-Hitch 
latch. The same is true of other Fast-Hitch parts made 
of nodular iron—the link and swivel stop, and the 
inside and outside bearing races. Nodular iron is also 
used in some IH tractor clutch plates, pulleys, and 
front bolsters; in McCormick® corn picker and snap- 
per gears and snapping rolls; and in combine and corn 
picker sprockets. 


Product improvements like this are basic, long- 
range objectives at International Harvester. They are 
the result of teamwork at every step of manufacture, 
from preliminary research through final field testing. 
The result is product leadership that benefits everyone. 


WRITE for Free Engineering Paper on ‘“‘Nodular Iron: 
Its Development, Uses and Benefits for IH Farm 
Equipment.” There is no obligation. Send your name 
and address to International Harvester Company, 
P. O. Box 7333, Chicago 80, Illinois. 


INTERNATIONAL 
HARVESTER 


International Harvester products pay for themselves in use—McCormick 
Farm Equipment and Farmall Tractors . . . Motor Trucks . .. Crawler Tractors 
and Power Units ... Refrigerators and Freezers— General Office, Chicago 
1, Illinois. 
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Nodular iron is “born” when molten iron from IH Manu- 
facturing Research’s electric furnace is alloyed with the 
exactly right amount of magnesium alloy. 


veg 


ae 4 . 


Micrographs show basic difference between cast gray 
iron (left), with its flake graphite structure, and nodular 
iron, with graphite in spheroidal form. 


ae” ae eee 7 
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In addition to being tough, strong, and shock-proof, 
parts made of nodular iron—like the Farmall Fast- 
Hitch latch—are checked for exact fit and tolerance. 


Both IH customers and dealers benefit when nodular 
iron is used in IH farm equipment. 
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Over 60,000 American Bosch PSB single-plunger distributor-type 
Diesel fuel injection pumps have been produced since the pump 
was introduced several years ago. 


Today, this simplified, lower-cost pump is being produced at a 
greater rate than ever before. 


Here’s definite proof of the acceptance of the PSB. It has literally 
revolutionized the concepts of fuel injection and made possible 
smaller, lower-cost Diesel engines . . . opening up new markets 

for Diesel power such as the farm tractor. 


Tried and proved in the severest service, the PSB has rolled up 
remarkable records of performance—requires less maintenance— 

is easily serviced in the field. No wonder it has been hailed throughout 
the industry for its great contribution to Diesel progress. 

American Bosch Corporation, Springfield 7, Mass. 


AMERICAN BOSCH 
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Above: Standard Morfiex Flexible Coupling. Special adaptation of Morflex 


principle is shown at right. 
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Let Morse solve your. 
coupling problems--like this 


In a recent power transmission problem faced by a trans- 
portation company, a 3-cylinder air compressor had to be driven 
from a 180-hp diesel through a gear transmission. To connect the 
driving shaft, a 20-horsepower coupling was needed. The problem 
was that the coupling diameter was limited to 412", and the length 
to 1%”. 


This coupling had to isolate vibration and absorb shock loading, as 
well as compensate for misalignment and resist oil. 


Extreme space limitations called for a special treatment in the 
application. 

A Morse representative was called upon to solve the problem. His 
study showed the need for an adaptation of the Morflex principle. 
He promptly designed the unit and was able to offer a coupling to 
suit the very need—with the added bonuses of noise elimination, 
prolonged bearing life, longer service life and elimination of 
maintenance, 


The quick result was another successful solution embodying the 
exclusive Morflex principle of elastic deflection of pre-loaded 


in t 
You can get results as 
remarkable as_ those 
outlined above. Put 
your design problems 
before a Morse repre- 
sentative to solve for 
you. He'll be glad to 
offer consultation 
services on any appli- 
cation of Morse power 
transmission products 
you may have in mind. 
Write for informa- 
tion today. 


MORSE CHAIN CO. 
7601 Central Ave. 
Detroit 10, Mich. 


jeg pe biscuits. (We are called upon to apply this principle daily 
1e solutions of both ordinary and unusual coupling problems.) 


MECHANICAL 


"POWER TRANSMISSION 


PRODUCTS 


FOR 24 REASONS, MASTERS OF MECHANICAL POWER TRANSMISSION SINCE 1893 
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Wide-Base, Depression-Type 


Every CLEVE-WELD RIM, during its manufacture, 
is forcibly expanded and then compressed under 
tremendous hydraulic pressure to its final size 
and shape. This not only produces a rim of accu- 
rate dimensions and true circular shape but also 
proves the strength of the weld. 

As a result, Cleve-Weld rims are unsurpassed 
in rugged durability and ease of mounting. 
Many leading manufacturers of trucks, cargo 
trailers, tractors and farm implements use them 


as original equipment on their products. 


Deep-Well, Attached-Clamp 


Tractor Rim Tractor Rim 


ae 


Perfectly Shaped 


_ for Perfect Fi! 


There’s a type and size of Cleve-Weld rim to 
meet most manufacturers’ requirements. Write 
for illustrated brochure. THE CLEVELAND 
WELDING COMPANY, W. 117th St., & Berea 
Rd., Cleveland 7, Ohio (a subsidiary of American 
Machine & Foundry Company, New York). 


yj) products are better... by design 


CLEVE- ELD 
PROTECTO-TIRE RIMS 


made better...to last longer 


Deep-Well, Drop-Center 


Tractor Rims Tractor Rims 


Wide-Base, Attached-Clamp 
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High full-flow rates within 
practical design dimensions: 
Purolator’s famous “accordion- 
pleated’’ Micronic* filter element 
has up to ten times more filtering 
area than old-style filters—gives 
high flow rates in a minimum 

of space. 


Original Equipment 
Manufacturers 


prefer Purolator 
filters for full flow 


Inch for inch and pound for pound, Purolator 

filters can’t be beat. Test after test conducted by 

leading internal combustion equipment manufac- 

turers prove that Purolator filters give finer, more 

dependable filtration at optimum flow rates, in 

minimum space. 
Purolators are available in hundreds of different 

types, for all filter applications, including air, 

gasoline, lube oil, fuel oil, hydraulic fluids and 

water. Purolator’s engineering staff and research 

laboratories, the world’s largest, will be glad to 7 

assist you with any filter problem you may have. 
Get the latest technical information on Purolatyr 

filters. Simply mail in the coupon below. 


Ultra-micronic filtration: High 
flow rates are, of course, meaning- 
less unless effective filtration is 
maintained, too. Electron micro- 
graphs prove that the Purolator 
Micronic filter stops particles down 
to submicrons—.0000039 in.! 


Lee ee ee ee ee ee ee = = 


Maximum dirt storage capacity: 
The pleated design of the Purolator 
Micronic filter element provides 
many times more dirt storage 
space than old-style filters. This 
important advan‘age means uni- 
form, efficient performance 
throughout a long service life. 


bo scssinonenatesentiaitd iabecaten eet 


Will not remove or absorb 
additives: With Purolator 
Micronic filtration, you keep all 
the oil quality you pay for. The 
Micronic filter element will not 
strip additives ... an important 
advantage with HD and heat- 
resistant oils. 


Minimum pressure drop: With 
its larger filtering area, the 
Purolator Micronic filter element 
introduces a remarkably small 
pressure drop into the lubricating 
system ... permitting pumps of 
practical size and simple type. 


*Reg. U.S. Pat. Off. 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey, and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


Pert ete ee ee Se ee eee ee ee ee eee eee eee eee eeeeeee22 


Purolator Products, Inc., Rahway, N. J. 
Send the following Purolator catalogs: 
O Industrial O Aviation O Automotive 


a 
Company. 
Address 


online nail ee AE ARI 
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MORE POWER TO 
TWO GREAT LINES... 
NOW PULLING TOGETHER 


HYATT is happy to salute two customers whose recent 
merger creates a fine new firm in the farm implement field— 
Massey-Harris-Ferguson, Inc. 


We are proud, too, that both leading lines—long distinguished i 
for their contributions to modern mechanized farming— y 
will continue to feature performance-proved HYATT 

Roller Bearings to smooth the path of power. So here’s “More 

Power”? to Massey-Harris—“‘More Power’’ to Ferguson! 


Massey-Harris Model 44 Tractor features Hyatt Barrel Bearings. 
One of the tough jobs in the tractor—the spindle shaft where 
bearings really have to stand the gaff—is entrusted to 
HYATT Barrel Bearings. Result: less wear, less maintenance, 
far more customer satisfaction! 


Hyatt Barrel Bearings are also featured in Ferguson ‘Forager.” 
The cylinder of this rugged new forage harvester is carried on 
HYATT Barrel Bearings—another tribute to the 
dependability of HYATTS on the big jobs! 


HYATT BEER DIVISION e GENERAL MoTORS “CORPORATION . HARRISON, NEW car 
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with storm windows so pig produc- 
tion may be carried on during win- 
ter. Left to right: Texaco Man 
A. W. Carlson and George Capouch, 
Mrs. Sanden and son. 


Interior of Sanden ‘‘pig hatchery” 
shows oil heater and equipment with 
Mrs. Sanden and son (left) and Texaco 
Man A. W. Carlson, manager, Bollman 
Oil Co., Texaco Distributors of Manlius, 
Illinois. Farrowing pens are equipped 
with automatic water feeders. 


Outside view of Calvin Sanden’s modern “pig hatch- 
ery.” It is scientifically ventilated, heated and equipped 


Lk 


ALVIN SANDEN made a study of 
the latest developments in pig 
hatcheries before he built this ‘“ma- 
ternity hospital” for sows on his 200- 
acre farm near Wyanet, Illinois. 

Mr. Sanden found that through 
proper sterilization, insulation and 
ventilation, infectious diseases could 
be practically eliminated and pig pro- 
duction concentrated in a “hatchery” 
instead of dispersed in widely sepa- 
rated farrowing pens. 

So Mr. Sanden built a “maternity 
hospital” for sows. It is thoroughly 
insulated, scientifically ventilated 
with controlled radiant floor heating. 


Marfak lubricant protects the bearings of these seven cotton pickers, 
also the thirty-four tractors, five trucks and nine cars on the plantation 

, of Colonel W. H. Stovall, of Stovall, Mississippi. Marfak sticks to 
a bearings better and longer, seals out grit and dirt. Marfak and 
\— other Texaco Products are supplied by popular Texaco 
a Man Harry S. Moore of Clarksdale, Mississippi. 
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He steam cleans the farrowing pens 
after each hatch. 

The result is that he averages eight 
pigs with each litter and sells them 
after eight weeks for around $40 
each. He has more than one huadred 
sows. 

Mr. Sanden, like farmers from 
coast to coast, has found that #t pays 
to farm with Texaco Products. 


In town or on the highway, farmers and 
ranchers find Texaco Dealers give friendly, 
helpful service. Only Texaco Dealers have 
new top octane Sky Chief gasoline, Super- 
Charged with Petrox, to give maximum 
power and reduce engine wear .. . and fa- 
mous Fire Chief, at regular price, both 100 
per cent Climate-Controlled for 
top performance. And you can 
also get famous Advanced 
Custom-Made Havoline, the 
motor oil that wear-proofs 
your engine for the 
life of your car. 


THE TEXAS COMPANY 


DIVISION OFFICES: Atlanta 1, Ga.; Boston 17, Mass.; Buffalo 3, N. Y.; Butte, Mont.; Chicago 4, IIl.; Dallas 2, Tex.; Denver 5, Colo.; Houston 1, Tex.; 
Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; New Orleans 12, La.; New York 17, N. Y.; Norfolk 1, Va.; Seattle 11, Wash. 


Texaco Petroleum Products are Manufactured and Distributed in Canada by the McColl-Frontenac Oil Company Limited. 
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HOW 
BARNYARD TRIPS 


Fermers do less work and make mere moncy with Mail the coupon todey for names of manufacturers 
modern sheet metal equipment in the berayard to who use Armco Stcel ZINCGRIP in cutomatic barn- 
ho.p with feeding and watering cheres. yerd equipment. 

Self-feeders cnd automatic watercrs roquire [ito 
cticntion...free the farmer for other work. 


Records show fester gains and better production ARMCO STEEL CORPORATION 
when I've:tock and poultry are sclf fed and have 494-A Curiis Street, Middietowa, Ohio 
clecn weter cvailcble at all times. What's more — 
ihere’s practically no feed waste, and the equipment 
is easy to handle and keep clean. 


Please send me rames of barnyard equipment manufacturers 
who use Armco Steel ZINCGRIP. 


It pays to be sure that self-feeding and watering Name 
equipment are made of Armco ZINCGRIP—the special 
zinc-coated steel that has proved itself in barnyard et 
equipment for more than 17 years. It gives long 
service with little or no upkeep. 


ARMCO STEEL CORPORATION }8MCo 


MIDDLETOWN, OHIO 


- SHEFFIELD STEEL + ARMCO DRAINAGE & METAL PRODUCTS, INC. + THE ARMCO INTERNATIONAL CORPORATION — 
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14 makes 


Forfarm 
implements... 


8 makes 14 makes 
TRACTORS SPREADERS 


more BLOOD BROTHERS 
Universal Joints are used 


33 makes 15 mak>s 
ELEVATORS COMBINES 


14 makes 33 makes 
HAY BALERS STALK, BRUSH CUTTERS, 
SHREDDERS 

= = 


10 makes 17 makes 
WAGON FORAGE 


UNLOADERS \ HARVESTERS 


10 makes 
SPRAYERS 


11 makes 
POST HOLE 
DIGGERS 


than all other 
makes combined! 


On every kind of application — from hand-operated controls to heavy-duty P.T.O. 
drives — Blood Brothers Universal Joints have proved their unsurpassed suitability 


for farm implement use. 


They are dependable — as proved by an outstanding record in the field. They are 
competitively priced. And Blood Brothers engineers offer a wealth of experience 


WRITE FOR 


plus willing cooperation in helping solve your application problems. 


No wonder Blood Brothers Universal Joints and Drive Line Assemblies are first 
SPECIFIC DATA. choice — by far — with farm implement engineers! 


BLOOD BROTHERS incchine division 


Rockwell Spring and Axle Company 
ALLEGAN, MICHIGAN 
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UNIVERSAL JOINTS 
AND DRIVE LINE 


ASSEMBLIES 
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MANHATTAN AGRICULTURAL BELTING 


more dependable ... 


On all types of power applications the engineered 
features of Manhattan Agricultural Belts have earned 
the confidence of Farm Equipment Manufacturers. The 
strength, flexibility and long-life of these belts assure 
uniform performance and day-in, day-out dependa- 


bility . .. “More Use per Dollar” where it counts most 
— on the job. 


Manhattan Agricultural V-Belts, Poly-V Drives, and 
Condor Whipcord Endless Belts are designed to meet 


MANHATTAN RUBBER 


Flat Belts V-Belts Conveyor Belts 


DIVISION—PASSAIC, 


RAYBESTOS-MANHATTAN, 


more use per dollar 


the most rigid specifications of modern farm machinery. 
Manhattan works closely with equipment manufac- 
turers’ engineers to improve machine efficiency through 
the design of belt transmission drives as nearly fool- 
proof and trouble-free as possible. 


Manhattan is ready and eager to work with your engi- 
neers to determine the proper belt for your equipment 


needs. Call on us at any time to discuss your belting 
problems. 


NEW JERSEY 


INC. 


Roll Covering Tank Lining Abrasive Wheels 


Other R/M products include: Industrial Rubber * Fan Belts * Radiator Hose * Brake Linings * Brake Blocks * Clutch Facings 
Asbestos Textiles * Packings * Engineered Plastic, and Sintered Metal Products * Bowling Balls. RM-44t 
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Two more knives—4 more tons! 


How does New Holland get more potential capacity 
in the new Models 601 and 611 Forage Harvesters? By 
using a new six-knife flywheel working in combination 
with more positive power transmission and exclusive 
Flo-Trac feed. 
Testing showed that the greater cutting efficiency 
of the six-knife flywheel makes possible increased 
ground speeds up to 22% in the engine-powered model 
and up to 50% in the PTO model. 
Multi-V-belt drive to the flywheel (on engine-powered 
model) and new Jack Shaft drive to row crop and 
direct-cut attachments (on both models) cut power 
loss, increase drive-life, too. 
Exclusive Flo-Trac feed keeps constant control of 
any material right to the throat opening . . . elimi- 
nates wrapping and clogging. Six-knife flywheel permits increased 
New Holland’s new Forage Harvester will chop and chopping efficiency. You can now chop a 
load up to 22 tons of grass, up to 24 tons of corn ‘4"’ cut and travel at the same speed as 
silage an hour . . . an increase of four tons per hour you did to get a %s”’ cut using only 
; js R : 4 knives. Length of cut ranges from 4” to 
in both cases. And it will keep going in field and crop 4! Positive Flo-Trac feed keeps length 
conditions that stop heavier, more expensive machines. of cut as nearly constant as is possible. 
The New Holland Machine Co., New Holland, Pa. 
A subsidiary of The Sperry Corporation. 


NEwW HOLLAND Nai “First in Grassland Farming’ 
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Allis-Chalmers HD-5 Tractor 
with dozer blade... 
plus 4-yd AC-44 Scraper— 
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Earth-moving contractors who specialize in rural 
and conservation jobs will find the Allis-Chalmers 
AC-44 four-yard scraper and HD-5 Tractor with 
dozer an ideal equipment combination. It is large 
enough to get the job done fast, yet small enough 
to work economically on even low-yardage jobs. 


Working with either dozer blade or scraper, it 
is versatile enough to be kept busy day after day, 


clearing land, dozing out stumps, backfilling tile 


drainage ditches, building farm ponds, leveling for 
irrigation, building farm roads . . . handling count- 
less other assignments. Tractor and scraper are 
easily transported from job to job... are compact 
enough to maneuver easily in farmyards and lanes. 


THE AC-44 SCRAPER 

has plenty of features which contribute to low-cost 
dirt moving — wide-cutting edge and “center- 
boiling” action that loads quickly on short runs 
and with less tractor effort — high-flotation tires 
and ample ground clearance for easy travel with 
ground-hugging ability — high apron lift and 
forced ejection that takes less horsepower, dumps 
quicker and cleaner — full hydraulic control to 
speed production, simplify the operator’s job. 


Capacity: 4 cu yd struck; 4.7 cu yd heaped; weight, 6,595 Ib 


THE HD-5 CRAWLER TRACTOR 

has earned its popularity, with tens of thousands 
of satisfied users. It has such modern tractor fea- 
tures as all-steel, box A-frame for long, productive 
life . . . unit construction that cuts service down 
time to a minimum .... 1,000-hour lubrication in- 
tervals for truck wheels, idlers and support rollers 
that save up to 30 minutes’ service time each day 
. . . extra large idlers and sprockets add traction. 


Full 40 drawbar hp; 5 speeds forward to 5.5 mph; reverse 
2.0 mph; weight (bare tractor) 11,250 Ib 


Write for complete literature or see your ALLIS-CHALMERS industrial tractor dealer. 
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complete mechanization by the field chopper, the self- 
unloading wagon, and the forage blower. Using these 
methods chopped hay can be harvested and placed in storage 
with a labor requirement of 1.0 to 1.5 man-hours per ton*. 
A similar degree of mechanization or reduction in labor 
requirement has not been generally achieved in removing 
chopped hay from storage and placing it before livestock. 
The right-vertical cylinder has a natural appeal as the 
form of a storage structure. A maximum of capacity may be 
obtained in a shell of minimum area, and load-bearing ele- 
ments are in tension (circumferential elements ) or in column 
action (vertical elements) rather than in bending. The cylin- 
der offers advantages in drying, in that uniform radial flow 
of drying air may be obtained with a minimum of duct work. 
A basic failing of the cylindrical structure is, however, 
shown in Fig. 1. Cattle are unable to reach hay located near 
the center of the structure. This hay forms a column which 
is capable of supporting the entire mass of hay above. 
Another factor which may potentially retard self-feeding 
is friction of the internal duct and the outer shell against the 
hay. These problems were observed in a commercial self- 


Fe operations in hay harvest have been brought to 


Paper presented at the annual meeting of the American Society 
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Agricultural Engineers Develop Experimental 
Self-Feeder That Is Positive in Operation 


feeder which was erected on the Iowa State College Dairy 
Farm in 1949. From these observations certain functional 
criteria were developed which were aimed at eliminating the 
several causes of failure to self-feed. 

The design which was evolved (a) eliminated the cen- 
tral duct structure, providing an unlined opening in its place, 
(b) provided a cone in the base of the structure to cause hay 
to flow out to within reach of the cattle, (c) provided 
cleavage planes in the hay to allow it to flow over the cone, 
(d) included a taper from bottom to top of the structure to 
relicve sidewall pressure, and (¢) utilized a swinging man- 
ger guard which enabled cattle to reach well into the 
structure. Several of these features may be seen in Fig. 2. 

The central-duct structure was eliminated by pulling a 
cylindrical plug up through the center of the structure as the 
hay is blow in. The dimensions of this plug have been 3 ft 
in diameter and 5 ft long in a 15-ft diam structure and 5 ft 
in diameter and 8 ft long in a 23-ft-diam structure. The 
opening left by this cylinder serves as a duct for the passage 
of drying air. Dimensions of the cylinder are based on air- 
flow fundamentals. Fig. 3 shows the relative static pressure 
requirement to move a given flow of air through an annular 
hay mass as a function of the ratio of internal to external 
diameter of the hay mass. Also shown is the relationship 
between hay storage volume and duct diameter. The pres- 
sure curve was calculated by application of the relationship 


{1} 
where v=velocity of air through chopped hay in linear flow 
p=pressure drop through the mass of hay 


c=constant dependent upon the length of flow path 
and resistance of hay to air flow. 


This equation was based upon experimental observations 


Fig. 1 (Extreme left) Cylindrical 
hay self-feeder showing how a 
column of hay beyond reach of 
the cattle prevents the hay mass 
from feeding down e Fig. 2 (Left) 
Cylindrical self-feeder incorporat- 
ing (a) duct-forming cylinder 
with motor and fan, (4) fins for 
forming radial, vertical cleavage 
planes, (c) cone in base of struc- 
ture, and (d) swinging manger 
guard 
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and has been presented by Ball’. The relationship between 
velocity and pressure expressed by equation [1} may also be 
expressed as 


p/L=(v/k)'*"° 


where L=length of flow path 
&=constant dependent upon the resistance of hay to 
air flow. 


In developing the pressure curve of Fig. 3, equation {2} 
was applied to a series of annular rings of hay, assuming the 
mean circumferential area of the ring as the area of an equi- 
valent section of linear flow. Because of this process of 
numerical approximation and because the exponent, 1.386, 
may be a function of hay density, length of cut, and air 
velocity, the curve is only qualitatively significant. 

From Fig. 3 it may be seen that a duct diameter of 0.20 
to 0.25 the outside diameter results in a relatively low static- 
pressure requirement yet maintains a relatively high storage 
volume. The diameters of the duct-forming cylinders used 
in the structures discussed here have fallen within the range 
of 0.20 = d/D = 0.25. The length of the duct-forming 
cylinder is governed by the value of the outside diameter of 
the structure, D, and the duct cylinder diameter, d. It is felt 
that the length of the duct-forming cylinder should not be 
less than ¥ (D-d). At the end of a day’s filling of the hay 
storage, the hay is brought up to the level of the top of the 
cylinder and drying started. A cylinder length of ¥ (D-d) 
will prevent excessive air flow up past the plug which would 
result with a flow path greatly shorter than the thickness of 
the annular hay mass. Thus air-flow paths and static-pressure 
requirements limit minimum dimensions of the duct-forming 
cylinder. Maximum cylinder dimensions are limited by the 
criterion of bulk in relation to handling. 

The cone in the base of the structure is at 45 deg and 
has a slotted surface to allow passage of drying air into the 
adjacent hay. The base of the cone extends to within 30 in 
of the inside of the manger. A steeper cone or a cone with 
a concave surface may be desirable. Experience of the authors 


+Ball, C. E. Artificial drying of chopped hay. Unpublished M.S. 
thesis. Iowa State College, 1948. 
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or ee 
HAY STORAGE 


ool_| | | | ie ees, 
00 0.1 02 03 04 05 O06 O07 08 O89 
4/D 


Fig. 3 Relative pressure requirement for a given air flow, and rela- 

tive storage volume for a given outside diameter, as functions of the 

ratio of duct diameter to outside diameter of a cylindrical hay 
self-feeder 


and of others has indicated that a cone alone is not sufficient 
to cause hay to separate and move into the manger. In 
passing down a conical surface an annular ring of hay must 
increase in circumference. Due to the interlocking of the 
short pieces of hay and the pressure of hay above, the hay 
mass has considerable tensile strength. This strength is 
often sufficient to prevent circumferential spreading of hay 
and consequently prevent movement over a cone. Vertical, 
radial cleavage planes formed in the hay allow it to spread 
circumferentially and flow over a cone. Fig. 4 shows how 
one of these cleavages has opened as hay has moved down 
over a cone. These cleavages are formed by radial panels 
attached to the duct-forming cylinder. Experience indicates 
that four of these panels are sufficient. The panels extend 
to within 2' ft of the outside of the structure. This allows 
cattle to feed into the cleavage plane areas, and yet tends to 
prevent piping of drying air out through the cleavages. 

A slight taper in structure diam- 
eter acts to relieve sidewall resistance 
as the hay mass moves down. The 
importance of this feature has not 
been definitely established, and it is 
regarded mainly as insurance against 


iat 
WH 


Fig.4 (Extreme left) Radial cleavage 
which has opened as hay separates and 
moves to the manger in a cylindrical hay 
self-feeder which incorporated a base 
cone and a duct-forming cylinder with 
fins e Fig. 5 (Left) Cylindrical hay self- 
feeder made of poles and snow fence 
which incorporated the duct-forming cyl- 
inder with fins, base cone, swinging 
manger guard and taper from base to top. 
Hinged gates are to control the quantity 
of hay consumed 
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restrictions in diameter which might result from lack of 
precision in some types of construction. 

The swinging manger guard prevents cattle from enter- 
ing the structure, but enables them to reach well into the hay 
and to clean off the lower third of the cone. For beef cows 
the space between vertical bars has been 15 inches. These 
bars are hinged at the top, and secured at the bottom by a 
slack chain which is fastened to the manger at points around 
the base. Between bars the chains are slack enough to allow 
the bars to spread to about 20 inches. 

These five design features have been incorporated into 
two hay storage structures. The structure shown in Fig. 2 
was made from a woven-wire crib placed on top of fence 
posts. It was located at the Iowa State College Dairy Farm 
at Ames, Iowa. In this structure the drying fan was placed. 
in the top of the duct-forming cylinder. The 36-in fan 
powered by a 5-hp motor exhausts air out the top of the 
cylinder. Thus the drying air travels from the outside 
through the hay to the central duct. This structure is 15 ft 
in diameter and 20 ft high. 

The second application is shown in Fig. 5. This struc- 
ture is located on the Iowa Agricultural Experiment Station's 
Ankeny Field Station at Ankeny, Iowa. The basic shell was 
constructed of 8 poles set on a 23-ft-diam circle. The struc- 
ture is 30 ft high and the diameter at the top is 22 ft. Snow 
fence was added as the structure was filled with hay. In this 
structure the duct-forming cylinder had an airtight top and 
drying air was forced into the central duct through a re- 
movable lateral duct at the base of the structure. Thus drying 
air passes from the duct out through the hay to the outside. 

The exhaust system and the forced-air system of drying 
each have advantages. The exhaust system eliminates the 
need for a lateral air duct. However, at the completion of 
drying the fan and motor are at the top of the structure 
where it is difficult to make them available for other uses. 

The forced-air system dries the outside hay, which is 
readily examined by the operator, last. This tends to assure 
that the fan will be operated for a sufficiently long period 
of time. 
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Hay for these structures has been field chopped to 
medium length at a nominal moisture content of 35 percent. 
Hay is blown into the structure and uniformly distributed 
around the duct-forming cylinder. The drying fan is started 
as soon as the base cone and about half of the cylinder have 
been submerged. It is felt that, as filling continues, the addi- 
tional pressure of the partially dried hay in the lower part 
of the structure restricts air flow through this portion and 
causes more of the air to pass through the higher moisture 
hay above. Hay is dried from 35 percent moisture to about 
15 percent moisture with about 10 days of fan operation. 
Fans used have produced air flows of about 500 cfm per ton 
of capacity of the hay storage. 

In the wire crib hay storage, inadequate drying of the 
hay due to management failure resulted in a failure to self- 
feed from the 1953 filling. The pole-and-snow-fence struc- 
ture, however, has performed well. One source of trouble 
resulted from failure to extend the cleavage planes below the 
upper tip of the cone. It was necessary to pull down hay by 
hand until sufficient downward movement of the hay mass 
had occurred to bring the cleavage planes within reach of the 
cattle. This served to demonstrate the importance of these 
cleavages to the action of the structure. For the remainder 
of the season complete self-feeding was achieved. 

SUMMARY 

Vertical, cylindrical hay self-feeders of conventional de- 
sign have failed to function properly because of a support- 
ing central column of hay beyond the reach of the cattle, and 
the resistance to hay movement by the central air duct and 
the outer walls of the structure. An experimental structure 
has been developed which eliminates these causes of failure 
to self-feed by providing (a) an unlined central opening for 
drying air, (b) a cone to force hay out to the cattle, (c) 
radial cleavages in the hay to enable it to spread over the 
cone, (d) a taper from bottom to top of the structure, and 
(e) a swinging manger guard which allows cattle to reach 
well into the structure. A structure incorporating these fea- 
tures has successfully self-fed during the 1953-54 season. 


Motor Grader Cleans Weeds from Irrigation Ditches 


A practical solution of the problem of weed growth on the banks 
of irrigation ditches has been found by the officials of the Lower 
Tule River Irrigation District at Porterville, Calif., in the equip- 


ment shown in these pictures. The versatility of the Caterpillar 
112 motor grader, purchased originally for maintaining levee roads 
has been increased to solve the weed problems in the ditches them- 
selves. The grader was adapted to slope banks and clean weeds 
from the inside slopes of the District's irrigation ditches by attach- 
ing a modified shoulder finisher to the moldboard of the grader. 


The 12-ft extension was built with a hinge connection to the reg- 
ular blade and a turnbuckle adjustment was installed to regulate 
the tilt of the extension. A cable, controlled from the seat of the 
driver, was rigged through the scarifier power control to regulate 
the blade slope. The attachment was fabricated at a cost of about 
$300. The motor grader now cleans and slopes ditches at an av- 
erage rate of about one mile in 45 min on ditches having a capacity 
of 50cfs. The District has about 80 miles of main ditch varying 
from 250to 50cfs, and approximately 30 miles of sublaterals. 
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Combine Harvesting of Small-Seed Legumes 


Philip R. Bunnelle, Luther G. Jones, John R. Goss 


Assoc. Member ASAE Assoc. Member ASAE 


MALL-SEEDED legumes are grown extensively in the 
S interior valleys of California, where hot, dry summers 
favor high seed yields and easy harvest. Because of 
high cash returns, most seed growers plant their legumes 
specifically for seed production and follow cultural practices 
that will maximize seed yield. Production of hay by seed 
growers is only of secondary importance. It is not surprising, 
therefore, that California is a leading producer of certified 
alfalfa and Ladino clover seed. 

In 1948, when approximately 10 percent of the Califor- 
nia seed crop produced for certification failed to pass 
minimum germination requirements, staff members of the 
departments of agronomy and agricultural engineering at 
the University of California undertook to determine the 
causes. Other problems related to alfalfa seed harvesting 
were also studied. Preliminary investigations in 1949 in- 
dicated that proper adjustment and operation of harvesting 
equipment could increase the average germination of alfalfa 
seed by 10 percent and could reduce field losses consider- 
ably (1)*. These studies also indicated that the investiga- 
tion of small-seeded legume harvesting problems should be 
continued and expanded. A joint project of the two depart- 
ments set up for this purpose is still active. 


Combine performance was determined by test procedures 
similar to those described by McCuen and Silver (2). In 
each test, the straw from the straw walkers, the chaff from 
the shoe, and the clean seed from the delivery spout were 
collected separately (and simultaneously), wnile the com- 
bine was traversing a measured distance (usually 25 to 50 
ft). The time to traverse the measured distance was recorded 
by a stop watch and the swath width or distance between 
windrows was measured. In most cases, tests at three or 
more feed rates, covering a considerable range, were made 
for each set of combine adjustments. The change in feed 
rate was obtained primarily by varying the forward speed of 
the harvester. 

The walker and shoe fractions were analyzed in the 
laboratory for free and unthreshed seed. A fanning mill 
was used to recover the free seed contained in each of these 
fractions. The unthreshed seed was then recovered separately 
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Results of a Field Study of Test Procedures 


to Determine Combine Performance 


by using a hammer mill to rethresh the seed and the fanning 
mill to recover it. 

A sample of the seed collected from the grain spout 
during the test was examined in the laboratory for threshing 
damage. The percent of visible damage for the sample was 
determined by examining several groups of 100 seeds under 
a binocular microscope. 

In all results reported in this paper, the load rates for 
the walkers and for the shoe are based upon the weights of 
straw and chaff collected from the respective locations at the 
rear of the machine. The fota/ feed rate or load rate into the 
machine and through the cylinder is the sum of the walker 
and shoe load rates. Seed weights are not included in any of 
the load rates. 

In some of the tests, the tailings were collected for a 
short period of time (10 to 15 sec) immediately after the 
regular run was completed, without stopping the machine. 
Most of these tests were made on a harvester equipped with 
a special gate (Fig. 1) at the discharge end of the return 
elevator, to allow the tailings to be easily and completely 
collected. 

During three years (1951 through 1953), approximately 
250 tests were made on 30 different combines and two sta- 
tionary threshers harvesting a total of seven different crops— 
alfalfa, Ladino clover, red clover, alsike clover, Birdsfoot 
trefoil, barley, and Merion bluegrass. Since most of the 
small legume seed acreage in the state is harvested with 12 


Fig. 1 Tailings collection gate for the return elevator. All of 
the tailings were diverted into the chute when the gate was open, 
but the return system functioned normally when the gate was closed 
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Fig. 2 Effect of peripheral cylinder speed on germination of 

alfalfa seed for various types of combines. Seed moisture content 

ranged from 5.2 to 7.5 percent. (Data from L. G. Jones, R. A. 

Kepner, Roy Bainer, and J. P. Fairbank. California Agriculture, 
August, 1950.) 


to 16-ft, self-propelled combines, nearly all of the tests were 
made on these machines, and all data and curves presented 
in this paper, with the exception of Fig. 2, are for this type 
of harvester. Only limited work was done on the smaller 
combines and stationary threshers, but results indicate that 
the information applies generally to these machines as well. 


Preparation of Crop for Harvest 


The most common method of preparing the crop for 
harvest is windrowing, although in recent years spray-curing 
has gained rather wide acceptance (3). The spray causes 
desiccation of the plant, particularly the leaves, pods, and 
growing points. As soon as the moisture content of these 
parts drops to 15 to 20 percent, the crop is ready for harvest, 
even though the stems may still have a moisture content of 
50 percent or more. When harvesting from the windrow, 
the average moisture content, including both leaves and 
stems, ranges from 12 to 18 percent. 


Cutter-Bar Losses 


In alfalfa, the cutter-bar losses are usually quite low 
when proper harvesting methods are used. Losses of 5 to 
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Fig. 3 Effect of harvester feed rate and cylinder speed on visible 

damage to Kenland red clover seed. Rasp-bar cylinder. Concave 

openings blanked off by securing sheet metal to the underside of the 
concave grate. Seed moisture content, 4.7 to 5.2 percent 
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Fig.4 Relation of harvester feed rate to loss of unthreshed alfalfa 
seed. Rasp-bar cylinder equipped with flax rolls. Cylinder speed, 
4000 fpm. Cylinder clearance, 0.20 in. Concave blanked off. Air 
temperature, 80 to 100F. Relative humidity, 17 to 40 percent 
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Fig.5 Effects of cylinder speed and feed rate on the loss of 

unthreshed Kenland red clover seed. Combine equipped with rasp- 

bar cylinder and flax rolls. Cylinder clearance, 0.065 to 0.090 in. 
Normal feed rate is from 35 to 50 lb per min 


10 lb per acre are usual, although losses of only 2 Ib per acre 
have been observed. In Ladino clover, under good condi- 
tions, with level fields and with the header modified to 
permit cutting within 2 to % in above the ground, losses 
may be as low as 15 to 20 lb per acre. Less favorable con- 
ditions, though, may easily double these losses. Cutter-bar 
losses for the other legumes fall between the extremes rep- 
resented by alfalfa and Ladino clover. 


RESULTS 
Seed Damage 


Peripheral speed of the cylinder is the most important 
factor in seed damage, as brought out by Jones et al (1). 
Fig. 2 shows how an increase in cylinder speed reduced the 
percentage of germination of alfalfa seed. 

Seed damage is reduced as the load in the cylinder is 
increased (Fig. 3). 

Damage is generally low when the moisture content of 
the seed is high. High moisture content in the straw and 
greater leafiness provide padding which also reduce dam- 
age. Clearances in the cylinder, augers, and elevators are of 
little importance in seed damage until they approach the 
maximum seed dimension. Damage to seed in the tailings 
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Fig. 6 (Left) Loss of free seed over the straw walkers as affected by walker load rate. Standard, four-step 
grain walkers. Normal walker load rate: alfalfa, 20 to 45 lb per min; Ladino clover, 5 to 40 Ib per min 
e Fig. 7 (Right) Effect of load rate on loss of free seed over the cleaning shoe. Riffle chaffer with finger- 
type chaffer extension. Data obtained from three combines operating in the same alfalfa field. Machines 
similar except for type of cylinder. Shoe loads at normal operating speeds ranged from 20 to 45 Ib per min 


is slight, even though 10 to 20 percent of the total seed load 
in the harvester may be circulating in the return. 

At the end of the season, germination tests were run on 
the samples that had been examined for harvester damage. 
The correlation was very close between percent visible 
damage and the percent of seed that failed to germinate or 
that which produced abnormal plants. 


Threshing Operation 

Under California conditions, a combine in small-seeded 
legumes must handle from 11 to 3 tons of straw and chaff 
per acre, and is normally operated at forward speeds of ' 
to 1 mph. The resulting feed rates in alfalfa seed harvesting 
generally range from 40 to 90 lb per min, while they are 
usually somewhat lower in Ladino clover. When properly 
adjusted, the unthreshed seed loss for a particular size of 
combine is about proportional to the rate at which material 
is fed into the machine. Fig. 4 shows the relation between 
feed rate and unthreshed seed losses for alfalfa seed, a crop 
that is relatively easy to thresh. 

Fig. 5 shows the effects of cylinder speed and feed rate 
on threshing efficiency for Kenland red clover, the most 
difficult to thresh of the listed crops. While a much better 
job of threshing resulted at 6000 fpm, there was danger of 
excessive seed damage at that speed. 

The particular peripheral cylinder speed used to harvest 
any of the small legume seed crops is the result of a com- 
promise between thoroughness of threshing and amount of 
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seed damage. These two 
factors may vary directly 
or inversely. For exam- 
ple, Ladino clover seed 
is difficult to thresh, but 


er 


high peripheral speeds 
can be used because the 
seed is not easily dam- 
aged, whereas red clover 
is very difficult to thresh, 
and it is easily damaged. 
On the other hand, al- 
falfa is easy to thresh 
and damage becomes 
excessive at medium pe- 
ripheral cylinder speeds. 

Jones et al (1) found 
that flax rolls effected 
an improvement in the 
threshing performance 
for alfalfa seed. As a result of their studies, flax rolls are 
commonly used to harvest small legume seeds in California. 
The cylinder speed can be reduced on combines equipped 
with flax rolls without loss of threshing efficiency, which 
results in lower seed damage. The rolls also provide the 
added advantage of making the feed rate into the cylinder 
more uniform, which favorably affects threshing efficiency 
and seed damage. As a result of these studies, the cylinder 
speeds and clearances given in Table 1 have been set up for 
Calitornia seed growers. 


20 40 


SHOE LOAD (!bs/min) 


TABLE 1. RECC)MMENDED CYLINDER SPEEDS AND 


CLEARANCES 


Peripheral speed, fpm 


Crop Spray-cured Windrowed Clearance, in 


Alfalfa 
(with flax rolls) 
(without flax rolls) 
Red and alsike clover 
(with flax rolls) 
Ladino clover (with or 
without flax rolls) 6000—9000 


Trefoil( with flax rolls) 5000—5500 


4000—-5000 
4000—5000 


3600—4400 Yy—%, 
4200—4800 


5300—6000 4800—5500 349346 
5000—6000 


5000—5500 


MYe—\% 


Y4—V2 


Straw Walker Performance 
Free seed losses over the walker (or rack) increase with 
load, but more rapidly than the load. Typical walker losses 
for alfalfa and Ladino clover are shown in Fig. 6. A curve 
based on limited tests with barley is included for comparison. 
In harvesting small-seeded legume crops under Califor- 
nia conditions, the walkers carry a smaller portion of the 


Fig. 8 Portions of chaffers tested: A, riffle; B, adjustable lip; C, Peterson; D, no-choke 
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© WINDROWED RED CLOVER 
¥ SPRAY-CURED LADINO CLOVER 
© SPRAY-CURED ALSIKE CLOVER 


FREE SEED LOSS (%) 


SHOE LOAD (Ibs./ min.) 


Fig. 9 (Left) Effect of seed size on cleaning-shoe performance, showing free seed losses for various 
small-seeded legumes, all harvested by the same or similar combines. Curve for alfalfa seed is from 
Fig. 7, points not plotted. Peterson chaffer (% in open) used for Ladino clover, adjustable lip chaffer 
(42 in open) used for alsike clover, and riffle chaffer used for red clover e Fig. 10 (Right) Free seed 
loss over the cleaning shoe for alfalfa seed, as compared with results of limited tests with barley. Riffle 
chaffer with finger-type chaffer extension. Curve of alfalfa seed loss is from Fig. 7, points not plotted 


total combine load than they do in grain harvesting. The 
limited tests in barley showed that the walkers retained two- 
thirds of the total weight of straw and chaff passing through 
the machine. When harvesting wheat under Midwest condi- 
tions, McCuen and Silver (2) found that 90 to 95 percent 
of this total weight was retained on the straw rack. In 
windrowed alfalfa, the walkers handle about half of the 
total load, while in windrowed red clover, the walkers carry 
less than one-third of the total straw and chaff. In spray- 
cured crops, the straw has a higher moisture content and 
does not break up as badly. As a result, a higher percentage 
of the straw and chafi is retained on the walkers. Generally, 
as the load rate increases, the walkers carry proportionally 
more of the total load. Numerous attempts have been made 
to improve the performance of combines in small-seeded 
legume harvesting by covering the walkers with fine mesh 
material. While this action has helped reduce the load on 
the shoe, it has generally resulted in a considerable increase 
of seed losses over the walkers. 


Cleaning Shoe Performance 


When harvest- 
ing small-seeded age 
Nee 


legumes, the 
cleaning shoe 
must handle a 
relatively large 
amount of chaf- 
fy material sepa- 
rating seeds that 
are minute in 
comparison with 
the cereal grains 
— 200,000 to 
800,000 seeds 
per pound as 
compared with 
8,000 to 24,000 
for barley and 


(% OF NET SHOE LOAD) 


FREE SEED LOSS (%) 


TAILINGS RATE 


FAN OPENING (%) 
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is therefore adjusted for max- 
imum seed recovery rather 
than for a good job of clean- 
ing, as is Customary in grain 
harvesting. 

The load on the shoe is a 
major factor in determining 
the level of free seed loss and 
unthreshed seed loss over the 
shoe. The relation between 
load and free seed loss for the 
riffle chaffer (Fig.8) is shown 
for alfalfa seed in Fig. 7. 

The size of the legume seed 
does not in itself seem to be 
a major factor in separating 
efficiency for free seed, as 
indicated by Fig. 9. The aver- 
age number of seeds per pound 
for the crops of Fig. 9 has 
been found to be: alfalfa, 
200,000; red clover, 275,000; alsike clover, 680,000; and 
Ladino clover, 800,000. The losses for Birdsfoot trefoil 
(500,000 seeds per pound) also follow the curve of Fig. 9 
rather closely. The small difference in separating efficiency 
among these crops, whose seed weights have a ratio as high 
as 4-to-1, may seem unreasonable until it is considered that 
the ratio of their settling velocities is only about 1.3-to-1 or 
roughly the sixth root of their weight ratio. Consequently, 
to recover Ladino clover seed, the wind on the cleaning shoe 
need be reduced only about 25 percent below that used for 
alfalfa seed. The one difference is that the clover seed gen- 
erally has a mill cleanout of 30 to 40 percent, as against 10 
to 20 percent for alfalfa seed. The curve and points shown 
in Fig. 9 are not directly comparable because of this difer- 
ence in cleanout (since the loss percentages were calculated 
on the basis of the weight of seed as it came from the 
grain spout). 

The limited points plotted for barley in Fig. 10 indicate 
the magnitude of the difference between the free seed losses 
over the shoe for barley and for alfalfa when the harvesters 
are properly adjusted to harvest these crops under California 
conditions. 


4 60 8 \ ie) 
(Ibs. / min.) 


PETERSON 
9/16" OPEN 


FREE SEED LOSS (%) 


ADJUSTABLE LIP 
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eee 
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SHOE LOAD (Ibs./ min.) 


Fig. 11 (Left) Effect of fan opening (or amount of wind) on performance of the cleaning shoe, showing the loss of 

free seed and the amount of tailings circulating in the return system. Average shoe load, 46 lb per min. Riffle chaffer 

with finger-type chaffer extension. Tests were run at a constant fan speed ¢ Fig. 12 (Right) Performance of various 

chaffers in alfalfa seed harvesting. Curve for riffle chaffer is from Fig. 7, points not plotted. The other chaffers were 
all tested in the same machine on the same day 


wheat (4). For 
the small-seeded 
legumes, the shoe 
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TAILINGS TO TOTAL UNTHRESHED 


RATIO OF UNTHRESHED SEED IN 
SEED ONTO THE SHOE 


20 40 60 80 100 120 
SHOE LOAD (Ibs. / min.) 

Fig. 13 Effect of load rate on recovery of unthreshed alfalfa seed by 

the cleaning shoe. The total unthreshed seed onto the shoe was 

determined by adding the unthreshed seed lost over the shoe to the 


unthreshed seed recovered in the tailings. Riffle chaffer with finger- 
type chaffer extension 


The amount of wind on the cleaning shoe can seriously 
affect the separating efficiency, as is indicated by Fig. 11. 
The sharp increase in free seed loss is due to wind velocities 
on the shoe that exceed the settling velocity of the seed. The 
increase in free seed loss as the amount of wind is decreased 
is due in part to a greater load on the shoe, which is caused 
by the increased recirculation of tailings. 

There is some difference in the efficiency of chaffers, as 
indicated by Fig. 12. The adjustable-lip chaffer has shown 
consistently good performance in all tests. The double no- 
choke chaffer, which consisted of a No. 0 no-choke, about 
3 in above a smaller No. 2 no-choke, performed very well in 
the series of tests shown in Fig. 12, but did not perform as 
well in red clover. At normal load rates and when properly 
adjusted, the riffle, Peterson, and adjustable-lip chaffers 
show relatively little difference in performance. 

In small legume seed harvesting, a considerable portion 
of the seed passes through the cylinder unthreshed. The 
majority of this unthreshed seed is normally recovered in the 
separating operation and returned to the cylinder for re- 
threshing. The remaining unthreshed seed is lost over the 
back end. Consequently, the loss of unthreshed seed is closely 
related to the efficiency of the separating mechanism. Fig. 13 
indicates that the effectiveness of recovery of unthreshed 
seed is reduced as the load on the shoe is increased. 

Recovery of unthreshed seed improves as the chaffer 
openings are increased, as shown in Fig. 14. 

This same effect is also evident in the recovery of free 
seed (see curves for adjustable-lip chaffer, Fig. 12) in spita 
of the accompanying increase in tailings. Adjustable-chaffer 
openings of about 2 in (measured at right angles to the 
axis of the openings) have proved satisfactory for machines 
with adequate return capacity. In alfalfa, with a /-in chaffer 
opening, the material load in the return system varies from 
50 percent to well over 100 percent of the net shoe load 
(material discharged over the rear of the shoe). In green 
or improperly cured material, the openings have to be re- 
duced, to keep the return from plugging. This results in 
decreased separating efficiency. 


SUMMARY 


1 Successful harvesting of small-seeded legumes de- 
pends as much on the cultural practices used to produce the 
seed crop as on the operation of the harvester. Combines, 
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60 80 
TOTAL LOAD 


Fig. 14 Effect of chaffer opening on the loss on unthreshed alfalfa 
seed. Adjustable lip chaffer with finger-type chaffer extension 


UNTHRESHED SEED LOSS (%) 


(Ibs. / min.) 


when properly adjusted, are capable of doing a good job of 
harvesting these crops, although most machines require some 
modification for the best performance. 

2 At normal load rates, the factors affecting combine 
performance in small-seed legume harvesting are: 


(a) Cylinder speed is the most critical factor in causing 
seed damage (and reduced germination ) 


(b) Unthreshed seed constitutes the largest single loss 
from the combine 


(c) Loss of free seed over the straw walkers varies con- 
siderably, depending on the crop and its condition, 
but is usually not high for small-seeded legumes 


(d) The cleaning shoe, when properly adjusted, does an 
excellent job of recovering free seed. 
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“Graphic Presentation of Mathematical 
Equations” 


To THE Epiror: 

I thank you kindly for sending me a copy of the June, 
1954, issue of AGRICULTURAL ENGINEERING with its excel- 
lent lead article on “Advantages of Graphic Solutions of 
Mathematical Equations.’ I have been working for a num- 
ber of years to encourage this point of view and am natu- 
rally gratified each time I find that persons in new fields 
have come to share it. The article is comprehensive, clear, 
and convincing. It has a basic philosophy with which I am 
very sympathetic. On all these points I am sure I speak for 
others in this field who have been making a similar effort. 

I should be glad to help you in any way I can should you 
ever decide to publish further articles of this nature, espe- 
cially if they appear to involve more difficult cases. 

DouG.ias P. ADAMS 


Associate professor of engineering graphics 
Massachusetts Institute of Technology 
Cambridge, Mass. 
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Functional Design 
John C. Wooley 
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meaning to all people. Agricultural engineers are not 
in exact agreement as to where it begins and where it 
ends, but all agree that it has to do with use and service. 

The product development divisions of farm machinery 
manufacturing companies are concerned with functional de- 
sign of farm machines. To do this design they must know 
about crops, soils, agricultural procedures and practices as 
well as engineering. When they have created the part to 
do each step in the process to be accomplished, when these 
parts have been assembled in proper relationship to each 
other and synchronized to work as a unit, then functional 
design has been completed and the machine is ready for 
structural design. Functional design makes the machine 
useful to the farmer and structural design gives it the 
strength and durability necessary for long service. 

Functional design of farm buildings offers a parallel 
case, and perhaps it can be agreed that the over-all objective 
of functional design is to make buildings that will render 
effective and satisfactory service to the enterprise housed. 

Today's farm buildings need special emphasis on func- 
tional design, to serve the new type of agriculture. 

The changes in the last two decades require that some 
of the customs and traditions in design be dropped and a 
fresh start taken. This does not imply that any of the 
science established nor’ all the traditions of the past must 
be discarded, but that accumulated knowledge and the 
principles we have proven be used, in a modern realistic 
approach to the problem. Deane G. Carter's paper “Chal- 
lenges Awaiting Agricultural Engineers in Farm Structures” 
(1)* presented at the Centennial of Engineering Convoca- 
tion gives ample evidence of the need for this new approach. 

The first step in training for functional design in build- 
ings should be to establish a background of information 
concerning the changes referred to and their effect on the 
problem. I will mention six of these changes briefly in 
order to show their importance to the problem. 

First, I would suggest consideration of the changes in 
farm management aims and objectives. Twenty years ago 
farmers felt the need for diversifying their business. The 
slogan of the time was “Do not carry all of your eggs in 
one basket.” They felt this to be necessary in order to 
avoid total failure. This was horizontal diversification. 

Today's agriculture with its greater stability in produc- 
tion and with its increased tendency toward business farming 
calls for emphasis on vertical diversification. This plan dis- 
courages the sale of raw products, as such, and encourages 
their change (manufacture) into milk, meat, eggs, wool, 
etc., for sale in a better market. Vertical diversification is 
being carried another step in many cases where these first- 
step products are processed, packaged and sold direct to the 
customer. 


T= term functional design does not have the same 
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of Farm Buildings 


Background Needed by the Student 
for Preparation in This Field 


Sale of raw products in agriculture has always been asso- 
ciated with a low standard of living (peasantry). 

Vertical diversification requires livestock farming and fits 
into the next important change, improved use of land. In 
this program many farmers have controlled erosion and 
started to build up their capital stock, the soil. This insures 
continuing and even increasing productivity for the years 
ahead making long-time planning possible. 

The third important change comes from the improve- 
ment that has been made in the crop and animal enterprises. 
This improvement in crops is best exemplified by hybrid 
corn. The improvement in animals is due to breeding and 
scientific feeding. 

The fourth change, a strictly agricultural engineering 
product, comes from the development of mechanical power 
and machinery for the farm. It has changed not only the 
source of power but the whole operating system as well. 
Today's farmer is equal to two or three 1930 farmers in 
many field operations. 

These changes affect functional design of buildings in 
that the tonnage of crops to be handled and the number of 
animals to be cared for has been doubled and at the same 
time the help available to do this work has been reduced by 
at least 50 percent. The bottleneck once in the field opera- 
tions has shifted to the farmstead. 

Many of the farmers in our balanced farming program 
are forced to remodel their buildings, farmsteads and field 
layout in order to keep their manufacturing ability in balance 
with their ability to produce raw materials. 

Other changes that affect functional design come from 
specifications set up by consumers represented by the boards 
of health. Meeting these requirements enables the farmer 
to maintain quality in the products he has to sell. Veteri- 
narians have set up specifications and procedures which, al- 
though they are not laws, require strict observance if the 
farmer wishes to succeed. 

Our own research in cooperation with the animal physi- 
ologists, dairy scientists, agronomists and plant pathologists 
is elevating farm building design out of the realm of 
opinion and placing it on a foundation of science. 

We have been so close to these changes that they often 
seem to be just ordinary developments, but when we move 
back and gain perspective, they have all the marks of a 
peaceful revolution in agriculture. 

Two or three sessions in our training course may be used 
profitably in establishing this background and developing 
the general objectives of the course. The student in func- 
tional design needs this preparation as the products develop- 
ment men need a knowledge of soils, crops and agricultural 
practices. 

With this background and with a foundation in basic 
science the young agricultural engineer has the foundation 
needed for study of functional design of farm buildings. 

A friend believes in what he calls the natural way of 
learning. He explains it this way. When anyone comes 
into possession of a new gadget, he tries first to find out 
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what it is for; and then he wants to know how it works, so 
he takes it apart. If this dissection is done under the super- 
vision of one who knows about the particular gadget, the 
learner will find out about the function of each part and 
will be able to put it together again. 

A more dignified presentation of this method is given 
in a book, “How to Use Your Mind Effectively’ (2) by 
J. L. Mursell, professor of education, Columbia University. 

The over-all objective of functional design—providing 
buildings that will render effective service to an enterprise 
presents a vague and imposing problem with no place to take 
hold to secure a solution. Following the plan suggested by 
my friend we can take it apart. We can first divide it into 
three parts: (a) provision for efficiency in the use of the 
farmer's time, (4) furnishing a working environment for 
the animals or fowl, and (c) meeting the requirements for 
quality production. 

These are more definite but still too large for effective 
study. Taking the first part, provision for efficiency in the 
use of the farmer's time, we can divide it on the basis of 
different tasks to be done. 

For the sake of more definite illustration, I would like 
to apply the method to a common farm enterprise, the pro- 
duction of market milk. 

In this enterprise these tasks to be done would be: (a) 
the milking operation, (4) feeding, (¢) daily chores, (4) 
intermittent, and (e) seasonal operations. As we make 
further division, the details of the picture seem to clear up 
so that we can find a place to get hold. 

For the purpose of making this division in the milking 
operation, data from time studies furnish excellent infor- 
mation (3). Using the figures as they were secured in the 
study and assigning students the task of finding the relative 
importance of each step in the process, the average time re- 
quired per cow and per 100 Ib of milk acquaints him with 
all the different operations involved. 

If test data is available from a number of farms having 
the same layout, it enables the students to determine the 
difference in operators. If tests are available from farms 
having different plans, a comparison of plans can be se- 
cured. Comparison can be made of parallel stall with the 
straight tandem arrangement or with U-shaped or with 
parallel tandem stalls. The saving by use of pipe-line milk- 
ers can be determined. 

If averages or standards are available a comparison with 
them enables the student to evaluate the plans studied and 
to locate points where improvements are needed. 

From this experience the student begins to build up a 
fund of information that is more meaningful to him than 
that secured from the printed page or the lecture. 

Time studies do not give information for accurate rat- 
ing on all cases and they cannot be used in measuring the 
efficiency of new designs until a building has been erected 
and put into use. 

A travel study is better adapted to finding good and bad 
features in plans. It can be made from a scale drawing by 
setting pins or small nails at each terminal point in the 
travel of the operator, following them with a thread or cord 
to secure the distances for different operations. Where a 
floor plan and yard layout of the farms where time studies 
were made can be secured, a travel study will be valuable. 
The data secured will enable the student to measure the 
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value of his own designs later. With this experience back 
of them students will profit by a field study of a dairy farm. 
After making a general inspection of the layout a part of 
the class may make a time study and the remainder may be 
given the task of securing data for a scale drawing to be 
used for a travel study. 

The field trip gives the student the opportunity to ob- 
serve a working enterprise, and it is worth the considerable 
effort required in arranging for and carrying it out. 

Time and travel studies are deficient in two respects: 
first, they give no recognition to the relation between the 
position of the work to be done and that for most efficient 
accomplishment (4); second, they do not take into account 
the variations in the energy requirement for different parts 
of the operation. Elevating the milking stalls illustrates a 
method for changing the position of the work into a more 
efhcient working area. When convenient methods are avail- 
able for measuring the energy required for different jobs, 
time and travel studies can then be weighed for a more accu- 
rate rating of plans. 

Travel studies can be made on the feeding, chore, inter- 
mittent and seasonal operations as a method of setting up 
standards, determining the relative importance of different 
operations, and measuring the value of designs. 

The method of routing the flow of material, animals, 
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ZONE 


finished products, waste materials, etc., offers help in mak- 
ing the general layout (5, 6). 

Our problem in the enterprise chosen for illustration 
differs from those in a typical factory. We are dealing with 
automatic machines that can move to the raw materials, help 
themselves to a day's supply, find a comfortable spot in 
which to do the manufacturing, and then come to the place 
prepared for delivery of the product. In many cases tne cows 
can be routed to the material instead of routing the materials 
to the cows and an important saving secured. 


FIELD B FIELD E 


OUTSIDE LANE 
dein 8 
er de oh 


ig. 3. Functional design applied to the buildings, the farmstead 
and the field layout 
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Self-feeding hay mangers or barns, self-feeding silos, 
automatic all-weather watering places, feed elevators and 
conveyors, gutter cleaners, manure loaders, tractor and ma- 
chinery passes and the like contribute to the saving in general 
operation that we must have to bring our farmstead efh- 
ciency up to the standards needed on today’s farms. 


At this point in the course the student is ready to use the 
information he has acquired in a design problem involving 
only the layout for efficient operation. 

We are ready now to consider the second of the specific 
objectives, the provision of a workimg environment for the 
cow. The adjective “working” is emphasized because manu- 
facturing is an active process and the cows need an environ- 
ment for work rather than one for relaxation. 

At this point in our study of environmental needs, we 
must make a division of the problem based on the type of 
housing to be used. 

There are two types. In one the various factors that make 
up the environment are controlled within specific limits 
throughout the season. Cows that are housed through the 
fall season in this controlled environment become dependent 
on the barn for its continuation through the winter period. 
The term ‘‘controlled housing” is used for this type. If we 
use open-type buildings and expose the cows to the seasonal 
rhythm, nature provides them with protection against cold as 
long as they are shielded from rain, snow, and winter winds. 
For want of a better term I am calling this ‘climatic hous- 
ing.” This type of housing necessitates loose-housing man- 
agement. In cold weather the cows move about, they huddle 
to secure the benefit of radiant-heat exchange, and they gain 
some heat from the manure pack normally used with this 
type of management. 

In the study of either type we can divide our problem on 
the basis of the measurable factors in the environment, 
namely, temperature, humidity, air movement and light. For 
study of each we can check the effect of variation by observ- 
ing the physical reactions of the cows (Fig 1). For example, in 
determining the upper and lower temperature limits for best 
production, we can observe the respiration rate, pulse rate, 
body temperature, heat production in all its ramifications, 
and the amount and efficiency of production. Variation from 
the normal in these reactions, as temperature of the environ- 
ment is raised or lowered, establishes the limits of the 
thermoneutral zone (7, 8, 9). The lower temperature limit 
is very indefinite depending on the size and breed of cows, 
the amount of feed being consumed, and the degree of 
acclimatization. The upper limit is much more definite, and 
when it is reached the physical reactions increase rapidly 
with any further increase in temperature. 

Studies on the effect of variation in the humidity of the 
environment indicate that at low and medium temperatures 
it is of minor importance so far as production is concerned. 
However, its effect on health, sanitation and on the building 
may be of sufficient importance to control the design. 

In high temperatures humidity is very important. The 
upper temperature limits for the thermoneutral zone in 
Fig. 2 show the effect of humidity. In the laboratory, cows 
that were seemingly very comfortable at 85 deg and a low 
relative humidity, were in distress in a short time at the same 
temperature with an increase in humidity. Air movement has 
a lesser effect on the test cows than might be expected but 

(Continued on page 564) 
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Harvesting Small Grass and Legume Seed 
Joseph K. Park 


Member ASAE 


HE Agricultural Engineering Research Branch of the 

U.S. Department of Agriculture and the South Caro- 

lina Experiment Station have conducted cooperative 
studies during the last three years to determine the effective- 
ness of various equipment and methods used in harvesting 
small grass and legume seeds. This paper discusses the 
results of these studies. 

The Southeast produces over one-half of the United 
States’ supply of lespedeza, crimson clover and tall fescue 
seed. In addition, smaller acreages of other grass and 
legume seed crops are harvested in some areas. Harvesting 
of these seed crops in the Southeast is done principally by 
direct combining with small power take-off combines which 
are available on most farms for harvesting the grain crops. 
As a result of weather shattering and harvesting, losses may 
vary from 25 to 100 percent. 


Crimson Clover 


In tests at Clemson, incomplete threshing has been the 
most serious source of crimson clover seed loss in the har- 
vesting operation. From 8 to 40 percent of the seed has 
usually been lost in the chaff as unthreshed seed. Therefore, 
the primary object of studies in this crop has been to deter- 
mine the effect of various cylinder designs and cylinder 
adjustments on threshing efficiency. In 1952 and 1953 six 
makes of combines were included in tests intended primarily 
to compare cylinder performance. Measurements were made 
to determine unthreshed seed loss, threshed seed loss, dam- 
aged seed, clean seed yield, trash content, and moisture con- 
tent. Cylinders of all combines were run at approximately 
the same peripheral speed and clearance throughout most of 
these tests, and ground speeds were adjusted in 1953 to 
give a uniform feeding rate to the cylinders. Various changes 
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CYLINDER SPEED—RPM 
Fig. 1 Effect of cylinder speed on clean-seed yield of crimson clover 
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were made on cylinders between tests. Treatments were 
replicated 8 times in all tests. 

The most significant conclusion from these tests was 
that the angle-bar cylinder threshed out a higher percent 
of seed than the other cylinders, and at the same time 
damaged less seed. In 1952 the angle-bar-cylinder com- 
bine gave a higher clean seed yield and lower un- 
threshed seed loss than any other combine in cach of three 
tests. The spike-tooth cylinder threshed out a higher percent 
of seed than the rasp-bar cylinders. In most of the 1953 
tests the angle-bar cylinders were significantly higher in 
threshing efficiency than other cylinders. Angle bars or 
channel bars were added to rasp-bar cylinders in several 
combines and in every case the result was improved thresh- 
ing efficiency. Sixteen angle bars instead of the usual eight 
were installed in an angle-bar combine for one test, and, 
contrary to expectations, the result was a decrease in thresh- 
ing efficiency. Seed damage was determined by visual inspec- 
tion and by germination tests and was found to vary from 
about 2 to 4 percent for the angle-bar cylinders and from 
5 to 12 percent for the rasp-bar cylinders. Rubber was 
removed from angles, concaves, and shelling plate of the 
angle-bar cylinder in one test, and, although seed damage 
increased slightly, it was still much less than damage from 
the rasp bar cylinders. Cleaning loss (loss of threshed or 
free seed) ranged from about 1 to 25 percent and was 
generally much less than threshing loss. Combines which 
were not equipped with a raddle conveyor to feed the clean- 
ing shoe had the highest cleaning losses. In one of these 
machines where cleaning loss was exceptionally high, it was 
observed that considerable material accumulated ahead of 
the cleaning shoe and was very unevenly distributed on the 
top chaffer. 

Cylinder speed and clearance are very important in 
threshing crimson clover. In general, clearance should be as 
small as practicable and speed should be as high as prac- 
ticable within the limits of adjustments provided. Cylinder- 
speed tests were conducted with an angle-bar and a rasp-bar 
cylinder in 1953 and the effects of cylinder speed changes 
have been determined in other tests. Increase in cylinder 
speed has invariably resulted in lowering unthreshed seed 
loss and increasing clean seed yield. Figs. 1 and 2 show this 
in a typical example of the effect of cylinder speed. Seed 
damage is increased by using high cylinder speed and in one 
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Fig. 2 Effect of cylinder speed on unthreshed seed loss of 
crimson clover 
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case visible damage was as high as 13.4 percent when a rasp- 
bar cylinder was run at 1760 rpm (7800 fpm) in very dry 
clover. However, even in this case the rate of increase in 
seed damaged was not enough to offset the rate of increase 
in seed yield, and germination tests did not show appreciable 
damage, although the percent of hard seed was decreased. 

Ground speed, or cylinder feeding rate, is also important 
in harvesting crimson clover. Fig. 3 shows the results of a 
ground-speed test in 1953. Within the speed range of 1.5 
to 3 mph used in this test, clean seed yield decreased con- 
siderably when the ground speed was increased. This was 
a result of poorer threshing and cleaning at the higher feed- 
ing rates. Slower speeds than used in this test might further 
increase yields; however, the farmer must balance the ad- 
vantage of slower speed against the possibility of rain shat- 
tering his crop and would probably not go much slower than 
1.5 mph. Also, this is about the slowest speed at which most 
current tractors will operate power-take-off combines. 

Shattering losses are often very high in harvesting a 
crimson clover seed crop in the Southeast. Our measure- 
ments of cutter-bar losses in direct combining have averaged 
about 10 percent, and weather shattering may vary from 
about 10 percent in favorable conditions to nearly a total 
loss from a bad storm on a mature, standing crop. Weeds, 
uneven or delayed maturity of plants, and frequent rains 
often complicate harvesting. Therefore, under some condi- 
tions, it may be advisable to use chemical defoliants or to 
mow the crop, combining later with a pickup attachment. 
Tests were conducted in 1952 and 1953 to compare the 
effectiveness of these methods. In 1952 seed yield was 
higher by direct combining than by harvesting from wind- 
rows, and chemical defoliation was of no value. In 1953 
the crop matured slowly and conditions were more favorable 
for defoliation and windrowing. Chemical defoliation in- 
creased yield almost one-third, but this increase was par- 
tially offset by shattering loss caused by tractor wheels in 
applying the chemicals. Moisture content of the seed was 
reduced by defoliation. Combining from windrows and 
swaths gave more seed than direct combining in a test 
harvested relatively early. However, plots not subjected to 
rains and direct combined from the same area at later dates 
increased in yield to equal those harvested earlier from the 
windrow and swath. The advantage of mowing in this field 
was to permit earlier harvesting. Combining from the swath 
gave a higher yield than combining from the windrow, and 
the swaths dried much faster. Swaths were ready to combine 
in two days as compared to four days for the windrow. Seed 
combined from the swath or windrow is much drier than 
direct combined seed and can be stored without danger 
of heating. 
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Fig. 3. Effect of ground speed on clean-seed yield of crimson clover 
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Deciding when to harvest is always a problem for the 
crimson clover seed producer. Time of harvest tests in 1953 
(Fig. 4) indicated that seed yields increase until the entire 
crop is dry and mature unless rains occur. In this test, no 
rain occurred until June 4 when a storm shattered much of 
the seed. To avoid the chance of severe weather shattering, 
it is advisable to start harvesting when about 80 percent of 
the seed heads strip easily by hand. If the crop is to be 
harvested from the windrow or swath it should not be 
mowed before 50 percent of the seed heads strip easily by 
hand. A study conducted in cooperation with C. H. Arndt, 
botany department, South Carolina Agricultural Experiment 
Station, shows that germination of seed will be low if the 
crop is mowed before this stage of maturity. This study alsa 
showed that germination of seed from any green-colored 
seed head is very low regardless of date harvested. This fact 
should be of some help in deciding on time to harvest. 

Crimson-clover harvesting tests for 1954 have just been 
completed and results have not yet been analyzed. However, 
preliminary conclusions which can be drawn from some of 
the tests on the basis of field weights are as follows: An 
angle-bar and rasp-bar cylinder were interchanged in one 
combine and seed yield was considerably higher from the 
angle-bar cylinder. In a similar test with another manufac- 
turer's combine, seed yield was higher from the angle-bar 
than from the rasp-bar cylinder. A tined pickup reel im- 
proved cutting and increased seed yield. A power-driven 
reel on one combine caused considerable shattering ahead of 
the cutter bar, resulting in a definitely lowered yield. A test 
of an open-versus-closed grate showed about 16 percent 
higher yield from the closed grate. Removal of the shelling 
plate or back concave of an angle-bar cylinder machine re- 
sulted in about a 7 percent decrease in yield. A cylinder 
clearance test with an angle-bar cylinder showed about a 
5 percent decrease in yield when clearance was increased 
from %e6 to % in. Defoliation and swathing did not result 
in increased yields. There was no difference between the 
yield from rubber-covered and metal angle bars. 


Fescue 


Shattering from weather and cutter bar are the most 
important seed losses in fescue. In a test to measure these 
losses in 1953, weather shattering was 35 percent and 
cutter-bar loss was 23 percent. A test was conducted in 
1952 to see if shattering loss could be reduced by windrow- 
ing. The result of this test was that shattering losses were 
considerably higher when harvesting from windrows than 
when direct combining. Raddle and drum-type pickup at- 
tachments were used in this test and caused high shatter 
loss in picking up the windrows. Draper-type pickup attach- 
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Fig. 4 Effect of time of harvest on clean-seed yield of crimson clovet 
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ments are generally much more satisfactory for harvesting 
seed which shatter easily. 

Threshing and cleaning losses are generally quite low in 
combining fescue if the combine is properly adjusted. The 
seed are easy to thresh and loss over the straw rack is negli- 
gible. Cleaning loss appears to be high when observing the 
chaff from the combine, since the immature seed and glumes 
resemble mature seed. However, when good seed is sepa- 
rated from this material, cleaning loss has generally been 
less than 2 percent. 

A test was conducted in 1952 to determine differences 
in performance of three makes of combines in harvesting 
fescue. Threshing and cleaning losses were low for all three 
machines and, therefore, there was no important difference 
between yields harvested. There was, however, some differ- 
ence in the amount of trash in the seed. 


Sericea Lespedeza 

The greatest losses in harvesting Sericea lespedeza seed 
are caused by weather and cutter-bar shattering. Defoliation 
and windrow harvesting tests have been conducted to deter- 
mine the effect on shattering losses and seed yield. Thus far 
there has been no significant difference between seed yields 
harvested by these various methods. 

Kobe and Korean Lespedeza 

Weather and cutterbar shattering are the major losses in 
harvesting Kobe and Korean lespedeza seed. Measurements 
were made to determine these losses in a Kobe field in 1953. 
It was estimated from these measurements that weather shat- 
tering and cutter-bar loss each amounted to about 150 lb per 
acre, a total shattering loss of 300 lb. In comparison, the 
total clean seed yield in this field averaged 350 Ib per acre, 
or only slightly more. The University of Tentgssee has 
made extensive studies of lespedeza seed losses with various 
harvesting equipment and the results are reported in their 
Bulletin No. 171 by H. A. Arnold. These studies showed 
that direct combining resulted in lower seed losses than the 
other harvesting equipment or methods tested. Lespedezas 
in South Carolina are at present harvested almost entirely by 
direct combining. A local farmer has developed a cutter-bar 
attachment for salvaging lespedeza seed shattered by the 
sickle. The attachment consists of a small trough and auger 
which mounts below the sickle, and a small conveyor. Slots 
are cut just behind the sickle to allow seed to fall in the 
auger trough. Several tests with this attachment in Kobe 
and Korean lespedeza have resulted in seed yield increases 
of from 10 to 25 percent, depending on crop condition. 

Threshing and cleaning losses are generally low in har- 
vesting lespedeza. When mature, all lespedeza is easy to 
thresh and cylinder adjustment is not critical. Some atten- 
tion must be paid to the amount of scarification, and cylin- 
ders are generally run relatively slow and with wide clear- 
ance. Cleaning loss should not be over about 2 percent if 
the combine is properly adjusted. 

Lespedeza cutter bars give considerable trouble in har- 
vesting lespedeza in this area; standard cutter bars perform 
much better. Wheat straw remaning in the field clogs the 
lespedeza bars but causes very little trouble with standard 
cutter bars. 


Summary 


Studies conducted to date in South Carolina show that 
weather and cutter-bar shattering cause the greatest losses in 
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harvesting fescue and lespedeza seeds. However, in crimson 
clover threshing loss is the major problem, and angle-bar 
cylinders have been preferable to other types in harvesting 
this crop. Direct combining appears generally to be the best 
method of harvesting these crops in South Carolina. Chem- 
ical defoliation may be profitable in some cases but further 
tests are necessary to determine its value. 

Cylinder speed and clearance and ground speed are 
very important in harvesting crimson clover. Under the 


humid conditions usually present in this area, cylinder speed 
should be as high as possible and clearance as small as 
possible without causing excessive damage of seed. Ground 
speed should be as low as practicable. 


Functional Design of Farm Buildings 
(Continued from page 561) 
as in the case of humidity other requirements may indicate 
some control. 

Climate is an important factor in the design problem. 
It is sufficiently important to warrant a new look at building 
zone layout. I would suggest consideration of three zones: 
(a) where the conservation of heat is a major requirement in 
design, (4) the area where both conservation and dissipation 
of heat must be considered, and (c) the area where dissipa- 
tion of heat and protection from it are the major require- 
ments. The latter zone is being given considerable attention, 
indicated by late publications in AGRICULTURAL ENGINEER- 
ING. It has an important place on this program and will no 
doubt have the attention of research workers and designers 
for some time in the future. 

The third of the specific objectives, the provision of con- 
ditions for maintenance of quality in the finished products, 
may be divided on the basis of (a) providing a healthful 
environment for animals or fowl, (4 reducing contamina- 
tion from waste material, and (c) controlling the growth of 
harmful bacteria. Division of these objectives on the basis 
of the methods available for attaining them will provide the 
approach needed for effective study. 

When the student has gone out from the general objec- 
tive into the many details involved in its attainment and has 
worked his way back to this objective with understanding, 
he should have reached one of the goals of education, the 
ability to do creative thinking — in this instance, in the field 
of functional design of farm buildings. 
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IGH labor costs and the necessity of speed in har- 
vesting ahead of untimely rains are the factors which 
caused Oregon growers to demand a gladiolus corm 

harvester. Labor is high in Oregon as compared with foreign 

countries and other parts of the United States where gladi- 
olus are produced. On the other hand, because of their 
distance from markets, Oregon growers must produce corms 
at a low price in order to compete with foreign importations 
and also to pay cost of shipping to eastern markets. Speed 
is needed in harvesting so that the corms may be dug out 
of the ground before wet weather makes harvesting difficult. 

Also, if corms are dug too late in the fall, botrytis and 

fusarium fungi cause losses due to rot in storage. A gladi- 

olus harvester would reduce the high labor costs and pro- 
vide the speed necessary for successful harvesting. 

The gladiolus acreage is limited, however, and a large 
number of machines will never be manufactured in any one 
year. Insofar as designing is concerned, this means that the 
parts must be built with a large factor of safety, as field 
testing cannot be extensive. Because of the limited number 
that probably would ever be made, the machine would not 
be mass produced. Parts would therefore have to be of 
standard types which could be procured locally. For this 
same reason, the design must be simple. 

In 1950, the Oregon Agricultural Experiment Station 
undertook the development of a gladiolus harvester. Time 
was saved in designing by testing similar harvesting ma- 
chinery. The department of agricultural engineering at 
Oregon State College, with the financial assistance of the 
Agricultural Engineering Research Foundation and the 
Northwest Gladiolus Growers’ Association, borrowed an 
onion harvester that had been developed at the University of 
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Me THE DIGGER SLADE 


Machine Harvests Gladiolus Corms 


Oregon Agricultural Engineers Develop Harvester 
to Reduce Labor Cost and Speed Harvesting 


California. This machine was tested in 1950 in both the 
Portland and Corvallis areas of Oregon. The onion har- 
vester was not satisfactory as a gladiolus harvester, but it 
did show the necessary requirements of such a machine. 
These tests saved several years of experimenting. 

The first gladiolus harvester was built at Oregon State 
College during the summer of 1951 and was modified and 
field tested in 1951, 1952, and 1953. Trials were made on 
all types of soil and in both wet and dry weather. The 
machine was able to harvest, on an average, 11/2 acres in a 
10-hr day. There were few breakdowns, and the machine 
maintained a steady output of corms. On an average, about 
11 percent of the corm tops were longer than one inch above 
the corms. Injuries, as a rule, were not higher than 11% 
percent. Some corms were left in the field with the tops 
pulled off, although the percentage was not high. The 
amount depended upon the maturity of the corm, the vari- 
ety, and certain fungi which were present and weakened 
the corm tops. 

The power-transmission system, the hydraulic system, 
and the strength of the machine and parts were designed to 
carry the estimated loads of harvesting. The problem was 
complicated by three factors in particular: (a) the great 
contrasts between varieties as to thickness of stems, strength 
of tops, and shape of the corm, (4) va:iations in growers’ 
practices as to depth of planting, row spacing, and number 
of corms to the row, and (c) soil types and percentage of 
moisture of the soil. After the machine was built, time was 
spent in experimenting to make it work satisfactorily. It is 
now felt that development has proceeded far enough to pre- 
pare a bulletin and make working drawings. Further im- 
provements can be made from time to time from actual field 
trials of the machine. 

The gladiolus harvester consists essentially of a lifter 
frame and a trailer frame (Fig.1). The function of the 
lifter frame is to lift the gladiolus plant out of the ground, 
convey it to the rear of the machine, and cut the top off even 
with the top of the corm. The trailer frame supports the 
lifter frame and carries the operator and trays. 


The Lifter Frame 

The lifter frame, which is the heart 
of the machine, supports the digger 
blade in front and the stripper bar and 
cutter to the rear. In addition it carries 
the two large D-section V belts, which 
carry the gladiolus plants by their tops 
to the rear of the machine. The lifter 
frame is raised and lowered by means 
of two hydraulic cylinders. This mo- 
tion places the digger blade in the 
ground. 


TRE TRATLER FRAVE 


Fig. 1 The gladiolus harvester developed 
by Oregon agricultural engineers 
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The Digger Blade 


The function of the digger blade at the front of the 
lifter frame is to cut the roots of the gladiolus plant and lift 
it into position so that it can be grasped by the two V belts 
overhead (Fig. 2). When the machine is moving in a 
gladiolus row, the blade causes a layer of soil (with the 
gladiolus plant in it) to rise and pass to the rear of the 
machine. At the peak of the rise, the soil falls off the back 
of the blade, and at this point the gladiolus plant is grasped 
between the two D-section V belts. The location, therefore, 
of the digger blades with respect to the V belts overhead is 
critical. Placing the blade too far forward causes the gladi- 
olus plant to fall off the back of the blade before it is 
grasped by the V belts. If, on the other hand, the blade is 
too far back, then the V belts tend to pull up the gladiolus 
plant before it is loosened from the ground. 

The speed of the pickup belts is also critical. If the 
speed is too slow, too many plants tend to crowd between 
the belts at one time. If, on the other hand, the speed is too 
fast, the tops are torn loose from the corms below. Tests 
have indicated that a belt speed of about 112 mph is about 
right when the machine travels at about 1 mph. 

The slope of the digger blade is confined to narrow 
limits. When the machine operates in sandy or finely worked 
soils, a steep slope on the digger blade would push the soil 
forward, which in turn would push the gladiolus plant over 
to where it could not be picked up easily by the belts. To 
prevent the soil from being pushed forward, the slant of the 
digger blade is limited to about 20 deg with the horizontal. 
To raise the gladiolus plant from about 41 in below the 
surface of the ground to the surface where it can be easily 
picked ap, requires a blade about 16 in long. The blade 
was made 12 in wide to take care of crooked gladiolus rows 
and poor steering by the tractor operator. 

A single support under the center of the blade is the 
most practical way to prevent weeds from accumulating on 
the support. At first the blade was held in position by a 
support on each side of the blade; however, the weeds col- 
lected across these two supports. After only a short distance 
dowa the gladiolus row, weeds would gather dirt which 
would push the gladiolus plants out of position so that they 
could not be picked up. On the other hand, a single support 
in the center of the blade can follow the break in the gladi- 
olus row. The few weeds that gather on this single support 
tend to slide off on either side. Practically, this arrangement 
has proved most satisfactory in the field. 


The Stripper 


The stripper (Fig. 3) performs the function of cutting 
off the gladiolus tops even with the tops of the corms. As 
the gladiolus plant is conveyed to the rear by its top, the 
plant passes between two sets of stripper bars which are at 
an angle of 20° with the D-section V belts. The gladiolus 
plant is then pulled up until the top of the corm is brought 
against the stripper bars, which prevent it from rising higher, 
as shown in Fig. 3. Two C-section V belts on each side and 
above the stripper bars push the gladiolus plant through to 
the cutting blades in the rear. Pressure between the C-section 
V belt that conveys the gladiolus plant back into the cutter 
disks must be regulated so that the tops will slip up through 
them until the corms are in contact with the stripper bars. At 
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Fig.2 The blade of the Oregon gladiolus digger 


this point the D-section V belts must allow the gladiolus 
plant to slip down. Tests showed that the D-section belts 
must pull about six to seven pounds greater than the 
C-section belts below. 

Two sets of stripper bars, one in front and one in the 
rear, limit the height to which the gladiolus plant can rise. 
They take care of any unevenness of planting depths or 
unevenness as to where the gladiolus tops are grasped by the 
V belts. These stripper bars are spring loaded. If a very 
large gladiolus top is between the bars, the sides of the bar 
can spread apart and allow it to pass to the rear. Likewise, 
for a very small gladiolus top, the sides can close around it 
to prevent its corm from slipping up between them. There 
were a number of difficulties encountered in the development 
of the stripper bars. The greatest difficulty occurred when a 
very small corm followed a very large corm. Sometimes the 
top of the larger corm would permit the smaller corm to slip 
up between the stripper bars. This was serious, as cither the 
smaller corm was lost or it became crushed. Still more 
serious was the fact that these small corms actually could get 
under the C belt and force it off its pulley and stop the machine. 

Two things were done to overcome this difficulty. Two 
sets of bars in tandem, one to the rear and one in front, 
tended to reduce the number of gladiolus plants in each set 
of bars at one time. This in turn tended to reduce the 
probability of having a small corm slip up between the bars 
because of a large top ahead of it. The second thing that was 
done was to raise the C belt about one inch above the 
stripper bars. This modification permitted a small corm that 
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Fig. 3 The stripper and cutter disks 
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was pulled up above the bars to have a space to ride out 
behind the machine. This did not prevent loss of the corm, 
but it did prevent the C belt from jumping off. The loss of 
the small corms that slipped up between the bars was not 
large; in many cases they could be picked up later by hand. 
Differences in size of the average run of corms could also be 
taken care of by adjustment of the spring tension on the 
idlers of the D-section V belt overhead. 


Position of Stripper Bars in Reference to Digger Blade 

There is a relationship for best operation between the 
stripper bars in the rear and the digger blade in front as to 
their distances below the D-section V belts. The vertical 
distance between the stripper bars and overhead D-section 
V belts must be less than the space between the digger blade 
and these same belts. This requirement is necessary if the 
corms are to be caught by the stripper bars. If the belts grasp 
the top too close to the corm, then the corm will ride over 
the top of the stripper bars without being caught. Too much 
rubbing tends to injure the corm. Also, better results will be 
obtained if the length of time the corm rubbed against the 
stripper bars is a minimum. On the other hand, if the 
D-section V belts grasp the top too far above the corm, then 
the corm will not reach the stripper bars. As a result, a part 
of the top will remain on the corm. This is undesirable 
from the growers’ point of view. For best results, the rear 
stripper bars at a point of 6 in from the disk blades should 
be 12 in below the D-section V belts when the back of the 
digger blade is 12 in below these same belts. 
The Hydraulic System 

The hydraulic system elevates and lowers the lifter frame 
with its digging blades and stripper, so that the operator can 
regulate the depth of the blade over uneven ground and can 
lift the blade out of the ground when turning his machine at 
the ends of the rows. Stops are placed on the hydraulic 
cylinder so that the blade is limited to the maximum permis- 


Fig. 4 (Left) The power transmission system as seen from the rear of the machine e Fig. 5 (Right) 
Front view of the gladiolus harvester in operation 
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sible depth at any one setting. A level wheel, which is placed 
even with the point of the digger blade, as shown in Fig. 2, 
indicates the depth of the digger blade. When harvesting 
over uneven ground, the operator can watch this level wheel 
and make slight adjustment in the hydraulic control to 
provide the ideal depth to operate. On flat, level land the 
machine can be set at the right depth at the beginning of a 
row and no further adjustment is needed. 

The hydraulic system was of a selective type with a gear 
pump rated at 1,000 Ib per sq in. There were two 8-in-stroke 
cylinders with one control valve. It was found, however, 
that this combination was too sensitive and the motion too 
rapid for small adjustments to be made by the operator. The 
pressure on the pump was reduced to 300 lb per sq in by 
changing the spring on the relief valve. Orifices were also 
placed in the hydraulic lines to the cylinders to retard flow. 


The Power Transmission System 
The power transmission system is illustrated in Fig. 4. 
Power to operate the machine is furnished by a 5 hp, air- 
cooled Briggs and Stratton engine. The center of the V-belt 
pulleys on the engine are aligned with the center of rotation 
of the lifter frame so that the tension on the belt will not 
change when the lifter frame changes positions. Two 
A-section V belts transmit power from the pulleys of the 
clutch on the motor to the gearbox on the lifter frame. The 
belt-pulley ratio between the engine and gearbox is 24 : 1. 
Reduction in the gearbox is 11:1. A system of No. 60 
roller chain and sprockets power the belt pulley in opposite 
directions. Two shafts lead down from the overhead sprock- 
ets to transmit power first to the large-section V belts and 
then through two sets of universal joints to the cutter disks 
and C-section V belts below. The system was designed to 
transmit Shp. Only one failure has occurred in its opera- 
tion, when a 2-by-2-in stick was picked up by the belts and 
brought to the cutting disk in the rear. The disks were un- 
able to cut the stick, and the 
two universal joints were 
snapped. This experience in- 
dicated the need for larger 
and heavier universal joints 
and for shear pins in these 

joints. 

Power to the hydraulic sys- 
tem is continuous. It does not 
go through the clutch, but 
goes directly from engine to 
pump. This is necessary so 
that the hydraulic system will 
work when the V-belt pulleys 
are not in operation. For ex- 
ample, it is frequently neces- 
sary to raise or lower the lifter 
frame and digger blade when 
the belts are not in operation. 


Results and Limitations 


The machine has harvested 
satisfactorily on the limited 
acreage on which it has been 
tested. Further field trials will 
undoubtedly show the need 
for additional modifications. 

(Continued on page 573) 
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Peanut Curing as Related to Mechanization 


Norman C. Teter 
Member ASAE 


ECHANIZATION of harvesting of the Virginia- 
M type peanut requires artificial drying and such 

drying is not successful without proper curing. 
Drying used in this sense implies only the removal of water, 
whereas curing refers to a chemical and/or physiological 
change within the peanut accompanied by water removal. 
In the Southwest large acreages of peanuts are harvested 
mechanically without artificial curing, but differences in time 
of year at which harvest is accomplished and in the rainfall, 
temperature, and humidity make complete windrow curing 
impossible in most of the Virginia-type peanut area. Al- 
though future research may divulge better curing techniques, 
sufficient evidence has been gathered to give approximate 
conditions required for good curing. 


Results of Curing Studies 


Since 1946, Georgia, Alabama, Texas, North Carolina 
and Virginia agricultural engineers, crop specialists, and 
physiologists, with the cooperation of similar specialists of 
the U.S. Department of Agriculture have made many studies 
of curing peanuts and have found that peanuts freshly dug 
from the ground and dried in a period of less than 96 hr 
often exhibit unusual flavors or lack of flavor and loose their 
seed coats with attendant splitting in the peanut mills. 
Chemical or physiological causes for ‘off flavors” and ‘‘skin 
slippage’ of rapidly dried peanuts have not been discovered, 
but methods of reducing these factors of damage are partially 
defined. Baker, Cannon, and Batten’ reported greater skin 
slippage when (a) the rate of drying was high, (4) the 
initial moisture content of the peanuts was high, and (c) 
the final moisture content of the peanuts was low. The last 
cause of slippage is more important than the other two. The 
same workers reported maximum palatability when peanuts 
are dried with air temperatures of 85 to 90 F. and air flows 
of 13 to 17 cfm per cubic feet of peanuts. However, if nuts 
are allowed to dry to 20 percent moisture content before 
placing them in the drying bin, temperatures up to 100 F 
did not seem to affect the flavor. Similar findings were re- 
ported by Teter? in that peanuts left in the windrow for a 
period of two to twelve days and then dried show as great 
or greater yields than stack cured. The shelling damage is 
comparable to stack cured (19.1 percent compared to 17.5 
percent) and little taste differentiation is noted. 

The best curing recommendations available at the present 
time consist of windrowing the peanuts until they are 


Paper ptesented at the industry-research conference at Raleigh, 
N. C., April 29, 1954, sponsored by the Research Committee of the 
Farm Equipment Institute. 

The author—NorMAN C. TETER—is agricultural engineer, farm 
buildings section (ARS), U.S. Department of Agriculture, cooper- 
ating with the Virginia Agricultural Experimental Station, Holland, 
Virginia. 

'Baker, V. H., B. M. Cannon, and E. T. Batten, Peanut harvest- 
ing and drying research. Peanut Jr. & Nut World, vol. 31, Novem- 
ber, p. 24-27, 56, 1951. 

2Teter, N. C., Artificial curing of Virginia peanuts. Proceedings 
49th annuai convention of Assoc. Southern Agricultural Workers, 
p. 31, 1952. 


Success of Artificial Drying 
Depends on Proper Curing 


thoroughly wilted. Around Rocky Mount, N. C., peanuts 
are harvested in September and will be reduced to 25 percent 
moisture or below in about four days. However, in the 
vicinity of Holland, Va., harvest occurs in October and the 
average water content of peanuts windrowed 2, 4, 6, and 8 
days was 44, 37, 31, and 30 percent, respectively. On the 
average over the Virginia-Carolina area, a 6-day windrowing 
time appears to give good results. After partial windrow 
curing, the peanuts can be dried either on the vine or off the 
vine. For best drying results the temperature should be be- 
tween 80 and 90 F and the air flow between 10 and 20 cfm 
per cubic foot of peanuts. Drying should be discontinued 
when peanuts have a moisture of 12 to 9 percent. 

The success of any system of mechanically harvesting 
peanuts depends in the final analysis on the net benefits de- 
rived by mechanization over the benefits derived by using 
the laborious hand-stacking methods now used. The over- 
head costs of the machinery and effects on quality must be 
considered along with the operating and overhead costs of 
drying to be balanced against the savings in labor, peanuts 
and time. Generally speaking, the longer the peanuts remain 
in the windrow, the less the water removal and consequently 
less operating cost is incurred in drying; and there is less 
danger of impairing quality by further rapid drying. For 
Holland, Va., conditions the following data were obtained: 


WATER TO BE REMOVED TC OBTAIN | TON OF 
8 PERCENT MOISTURE PEANUTS 
Average 1952-53, Holland, Va. 

Time in windrow Pounds of water 
0 days 2280 
2 days 1410 
4 days 1010 
6 days 740 
8 days 700 

Therefore, power and fuel cost for drying peanuts which 
have lain in the windrow six days will be approximately 
one-third as great as that of drying freshly dug peanuts. At 
present prices, removal of 1,000 lb of water from peanuts 
will cost about $8 for fuel and electricity in the moisture 
ranges of from 20 to 10 percent. Power and fuel cost for 
drying windrowed peanuts will be $4 to $8 per ton com- 
pared to $16 per ton for freshly dug peanuts. 

The overhead cost for drying will vary widely depending 
upon the use made of the drying equipment, the amount of 
new construction required, and the handling facilities avail- 
able, so no reasonable dollar figure can be estimated. Picked 
peanuts will weigh approximately 12 lb per cu ft at 8 per- 
cent moisture, and the peanuts on the vine will occupy from 
500 to 900 cu ft per acre depending upon the yield and 
lushness of vegetative growth. Peanut vines from one acre 
grown in a favorable season and receiving adequate sulphur 
dusting will occupy about 900 cu ft per acre when taken 
from the windrow and dumped with a hay fork onto a dry- 
ing floor. These figures can be applied to the particular farm 
in question to determine the space requirements for design 
of a drying system, the details of which are of paramount 
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importance in overhead cost. In making a logical design of 
a system, drying-time estimates are required. The following 
table may assist in estimating time for drying picked peanuts: 


DRYING RATE OF PEANUTS BLOWN WITH AIR 
TEMPERATURES 20 F ABOVE AMBIENT 


Average 7 Tests at Each Rate—October 19 to November 9, 1953 
Drying rate, 
Rate of aeration, 1b/100 Ib Drying time,hr Btu heat input per 
cfm/ft® dry matter/hr from 35 to 8% 1b water removed 
20 0.77 58 3,490 
10 0.52 87 2.870 
5 0.39 Li5 2,440 

Excellent drying prediction formulas have been devel- 
oped by Baker, Cannon, and Stanley*. When using a 20 F 
temperature rise, peanuts should not be over 3 ft deep on 
non-reversible air flow to avoid overdrying the bottom 
before the top is sufficiently dry. 

A 5 to 6-day period should be allowed for drying pea- 
nuts on the vine in the Virginia-Carolina region. Under 
favorable windrowing conditions, this should give adequate 
time for unloading the preceding charge from the building 
and loading a new batch. Adverse conditions will require a 
full five-day period for drying. 

Partially windrow-cured peanuts can be successfully 
dried with unheated air. The minimum allowable air vol- 
ume required is not established, but air flows of 20 cfm per 
cu ft of peanuts gave results similar to those obtained with 
use of air temperatures into the bin of 105 F. After pea- 
nuts are lowered to 15 percent moisture with unheated air, 
operation should be intermittent; that is, the fan should be 
run only during clear days. The time of drying is increased 
over that required for drying with supplemental heat. 


Methods of Obtaining Curing Results 


The struggle to find a solution to the more efficient and 
proper curing of peanuts in this area has employed eleven 
different agricultural engineers part of the time during the 
1946-53 period. They have supervised the construction of 
six different drying structures capable of handling peanuts 
both on and off the vines. Each of these major structures was 
capable of handling the peanut production from at least 25 
acres of peanuts. Thirty-two small test bins with controlled 
heat and air flow have been employed in the attempt to 
establish the best temperatures and air flow for curing the 
peanut. Botanists, chemists, horticulturists, statisticians, and 
industrial laboratory workers have given assistance and ad- 
vice regarding the methods of setting up experiments and 
furnished invaluable data on the test results. The Section 
of Vegetable Crops of the Horticultural Research Branch 
(USDA) analyzed samples from both Virginia and North 
Carolina for breakage and skin slippage in shelling, taste, 
germination, weather damage, and blanching character- 
istics, each year during the past six years. Industry re- 
sponded to each request for aid. Planters Nut and Chocolate 
Company, Rosefield Packing Company, Greenville Peanut 
Company, Lummis and Company, and the Parker Peanut 
Company have all rendered assistance on the analysis of test 
peanuts obtained by artificial curing. 

In the experimental period many ideas have been tried. 
Peanuts have been dried in temperatures from no heat to 
130 F and with air flows of 11% cfm per cu ft to 45 cfm per 


3Baker, V. H., B. M. Cannon, and J. M. Stanley. A continuous 
drying process for peanuts. AGRICULTURAL ENGINEERING, v. 3, No. 
6, p. 351-356, June, 1952. 
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cu ft. Vacuum drying was explored. In attempts to find 
methods of drying freshly dug peanuts without injury, they 
were dried on the vine and off the vine, and with the vine 
clipped at various periods of time before they were dried. 
Freshly dug peanuts were soaked in water, refrigerated, 
treated with SOs, treated with sodium hypochlorite, sub- 
mitted to high humidities in drying and allowed to tray dry 
in the shade and in the sun. From some of these many 
experiments it appears that freshly dug peanuts can be 
cured to give a good product if drying is very slow. All 
such slow drying attempted in bulk of picked nuts has 
produced molds which ruin the quality of the peanut before 
they are cured. To date no practical method of artificially cur- 
ing a freshly dug and picked Virginia-type peanut is known. 

At the present time, the Upper Coastal Plain Experi- 
mental Farm at Rocky Mount, N. C., has drying facilities 
for handling the production of hay and nuts from about 30 
acres of peanuts in four batches of 7 acres each in the 
building. The Tidewater Field Station in Holland, Va., 
has a building capable of handling about two acres of hay 
and nuts per batch. Sixteen bins with controlled air flow to 
each bin and facilities for varying the heat input into each 
bin are located at Holland, Va. These facilities may be used 
in the future to refine the techniques of curing peanuts and 
in efforts to develop application of artificial peanut curing 
to farm operation. 


Mechanization and Peanut Curing 

Three paths are open to industrialists, farmers and agri- 
cultural leaders in the peanut harvest of the future. They 
may (a) continue to place peanuts on the stack pole, (>) 
windrow peanuts and use artificial curing to remove the 
water left after about six days in the windrow, or (¢) con- 
tinue research and development in the attempt to find a 
way to dig and pick peanuts in one operation and provide 
some now unknown method of producing good-quality 
peanuts from the freshly dug and picked stock. Of these 
three paths, windrowing appears most inviting. Much work 
remains to be done to make windrowing a safe, efficient and 
acceptable practice, but evidence suggests it has potentialities. 

In stacking peanuts about 29 man-hours of labor is re- 
quired per acre of peanuts for the entire harvesting process. 
Farm labor is becoming increasingly difficult to obtain, 
making it nearly impossible to maintain enough labor on the 
farm to take care of the peak labor demand of the peanut 
harvest season. The common practice of tapping the muscle 
power of children who should be in school and women who 
are needed to maintain a pleasant home undermines the 
community strength. Under present conditions, employment 
of temporary labor for peak labor demands is difficult 
and costly. 

Soon after digging, conventionally harvested peanuts are 
placed about a vertical stick about 7 ft long placed 15 in in 
the soil and equipped with one or two cross bars nailed 
about 8 in above the ground level. Less than 50 lb of pea- 
nuts on the vine are placed around the stack pole and 
remain about the pole until dry enough to pick—about 4 to 
8 weeks after stacking. Many of these peanuts are exposed 
to the weather and become discolored in poorly constructed 
stacks. Peanut millers like a good percentage of fancy hand- 
pick peanuts for sale as peanuts to be roasted in the shell, a 
product which is ruined by mold discolorations in poorly 


built stacks. (Continued on page 573) 
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Pressures in Deep Grain Storage Structures 


A. C. Dale and R. N. Robinson 


Member ASAE Assoc. Member ASAE 


WO points which should be considered in the design 
of deep grain-storage structures are the lateral pressure 
against the sidewalls and the vertical load supported 
by the walls. To determine these values most designers use 
an equation developed by Janssen (9)* in 1895 as follows: 


= oF 6s —¢ 


“ 


» ku'y/R ) 


in which L=unit lateral pressure at any elevation, pounds 

per square foot 

«' =coetficient of friction of grain on the bin walls 

w=unit weight grain, pounds per cubic foot 

y=depth from top of bin to point under consider- 
ation, feet 

&=ratio of lateral to vertical pressure 

R=hydraulic radius =area of horizontal cross 
section of the bin divided by the perimeter 


e=Naperian log base. 


With the introduction of grain ventilation for the pur- 
pose of cooling or drying, or both, additional variables may 
be added that are not included in this equation. One of these 
is the increase in pressure due to the swelling of the grain 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Minneapolis, Minn., June, 1954, 
on the program arranged by the Farm Structures Division. Approved 
as Journal Paper No. 793 in the Purdue University Agricultural 
Experiment Station. 


The authors—A. C. Dae and R. N. RoBiINsoN—are, respectively, 
associate in the Purdue Universty Agricultural Experiment Station 
and (former) associate agricultural engineer (ARS), U.S. Depart- 
ment of Agriculture. 


*Numbers in parentheses refer to the appended bibliography. 
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Fig. 1 Section through pressure cell 


Laboratory Studies of Pressures Resulting 
from Increases in Grain Moisture 


which results from an increase in the moisture content of the 
grain. Another variable may be the decrease in pressure 
resulting from shrinkage of the grain as moisture content 
decreases. However, since this is a decrease in pressure it is 
not as structurally important as the other factor. 

In general it has been found that, when drying high 
moisture grain with forced ventilation of natural air, more 
rapid drying is accomplished by allowing the fan to operate 
continuously, rather than during periods of low humidity 
only. However, during periods when the atmospheric rela- 
tive humidity is higher than that in equilibrium with the 
drier grain in the bottom of the bin, the grain may increase 
in moisture content. Observations made during tests indi- 
cate that the pressures developed as grain rewets are quite 
large as evidenced by the difficulty in probing the grain and 
deformation of the structure. Also observations had been 
made of several grain bins that had failed during the flood 
of the Missouri River in 1952. Water entered the bin result- 
ing in swelling of the grain and an increase in pressures 
large enough to burst the bin. Many bins failed as a result 
of this action. 

With the above factors evident, work was begun to 
determine approximately what increases in pressure in grain 
bins could be expected from these phenomena. However, it 
soon became evident that to make any accurate determination 
of pressures in grain bins, it would be necessary to develop 
a method of measuring such pressures. 


Development of a Pressure Cell 


The pressure cell used in this work was developed after 
an extensive review of literature on pressure devices for soil, 
sand and grain. Although little previous work had been 
recorded where pressure cells had been used to measure the 
pressure of grain, the work with sand indicated a few of the 
more important characteristics required for a satisfactory 
pressure cell. 

It was found that granular materials should have a rela- 
tive large ratio between the diameter of the cell and the 
deflection during the measurement. This tends to minimize 


ig. 2 An exploded view of the pressure cell showing the cylinder. 
diaphragm, and clamp 
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the effect of bridging of the. 
material and will give more 
accurate pressure readings. 

A line drawing of the 
cell, which was constructed 
of brass, is shown in Fig. 1. 
It consists of a cylindrical 
brass case with one open 
end, a movable piston fitted 
loosely in the open end of 
the case, and a thin brass 
diaphragm which holds the 
piston flush with the rim of 
the case. The diaphragm 
was clamped between two 
sections of the piston. The 
piston face was six square 
inches in area. 

In this study the cell was 
mounted flush with the inner 
surface of the test bin. The 
pressure of the grain on the 
piston was counterbalanced 
with a sufficient head of oil to prevent movement of the 
piston during filling of the grain bin. To determine the 
pressure of the grain against the face of the piston, the head 
of oil was reduced until a slight movement of the water-oil 
interface in a transparent tube was apparent. The pressure 
against the piston face was, then, the head of oil multiplied 
by the specific weight of the oil. Since the face of the piston 
contained 6sq in and the cross sectional area of the glass 
tube was 0.0069 sq in, movement of the piston was magni- 
fied 870 times in the glass tube. By limiting the movement 
of the water-oil level in the glass tube to 0.5 in, the piston 
movement was limited to a movement of approximately 
0.0006 in. This gave a diameter deflection ratio of 4900 
which is well within the allowable range as had been deter- 
mined in sand-pressure experiments. 

Although the above method of pressure measurement did 
prove relatively satisfactory, there are several precautions 
that must be taken or else erroneous readings will result. 
They are: (a) All air must be bled from the cylinder, (4) all 
connections must be of a material which will prevent expan- 
sion, and (c) the cell must be almost perfectly machined. 

In some of the tests, pressures were so high that it was 
necessary to devise a slightly different means for their meas- 
urement. In this case a column of mercury was used to counter- 
balance the pressure of the grain. Mercury could not be used 
in the cell because it reacts with brass. Water was used in 
the cell with a small glass bulb to contain the mercury just a 
few inches outside of the cell. An inclined capillary tube 
extended out of this bulb. When pressure was applied to 
the piston, water in the cell forced the mercury up the in- 
clined capillary tube. The pressure in the piston was deter- 
mined from the height of the column of mercury. Movement 
in the piston was magnified 19,000 times in the capillary 
tube. This method was entirely satisfactory; however, the 
above precautions are again needed. 
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Measurement of Pressures in the Test Bin 


The test bin (Fig. 3), which was 5 ft high, was made 
of 14-gage sheet steel rolled to a diameter of 18 in. Pressure 
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Fig. 3 (Left) Test bin and experimental setup used in the determination of deep-bin pressures of 
rewetting of corn e Fig. 4 (Right, top) Side view of pressure cell showing curvature used to fit 
inside surface of the test bin ¢ Fig. 5 (Right, bottom) Arrangement of pressure cells in the floor of bin 


cells machined to fit the curvature of the bin (Fig. 4) were 
placed in a spiral around the bin at intervals of approxi- 
mately 12 in vertically and 72 deg horizontally. Pressure 
cells were placed in the floor of the bin as shown in Fig. 5. 
The sides and floor of the bin were suspended separately by 
¥-in round rods. This allowed the sides and floor of the 
bin to be weighed separately with strain gages and thus 
served as a check against the pressure indicated by the cells 
mounted in the bottom of the bin. To obtain the required 
sensitivity the ¥-in reds were cut and 0.01 x 0.5-in strips of 
shim stock were inserted lengthwise between the ends of the 
rods. Strain gages were mounted on both sides of each strip 
of shim stock. The gages were calibrated by loading the 
sides and floor respectively with dead weights. 

Air-conditioning equipment was used to provide high 
humidity air to pass through the dry (14.0 percent wet 
basis) grain. With this equipment it was possible to obtain 
relative humidities of 83 percent. With air at this relative 
humidity, the moisture content of the corn could be raised to 
17 percent wet basis. 


Test No. | 


Four hundred and thirty pounds of corn at an initial 
moisture content of 14.0 percent was placed in the bin for 
the first test. The strain gages showed that 144 Ib of corn 


TABLE 1. SUMMARY OF TEST NO. | SHOWING WEIGHT 


TRANSFER FROM SIDES TO BOTTOM 
430 Ib 
14.00 percent 
15.4. percent 


Weight of corn put into test bin 
Initial moisture content of corn 
Final average moisture content of corn 


Hours 
operation 


Weight supported by Weight of corn supported 


bottom of bin, Ib by test bin wall, Ib 
Initial 144 286 

24 419 13 

48 481 —42* 

72 528 —89 

°6 537 —103 


*The negative value indicates that the bottom is supporting all of the 
grain plus part of the weight of the steel bin. 
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were supported by the floor and 286 lb were supported by 
the sides. After 96 hr of operation, the entire weight of the 
corn plus the weight of the tank wall was transferred to the 
bottom. The pressure increased on the bottom from an aver- 
age of 0.56 to 2.12 psi which was the maximum possible 
with the sides and floor supported separately. As a result 
of this test, the sides and floor were fastened rigidly to- 
gether to simulate actual conditions. 


Test No. 2 


Four hundred and twenty-two pounds of corn at an 
initial moisture content of 13.0 percent was used for this 
test. Air at an average relative humidity of 78 percent was 
forced through the grain until no further increase in pres- 
sure was indicated by the pressure cells. The moisture con- 
tent of the grain in the bin increased from 13.0 to 16.9 
percent at the bottom and 13.4 percent at the top. The 
maximum lateral pressure recorded by the cells was 1.96 psi. 
The average bottom pressure was 2.2 psi. This is only slight- 
ly higher than the average pressure developed in test No. 1. 


TABLE 2. 


Weight of corn put into test bin 

Initial moisture content of corn (wet basis) 

Final average moisture content of corn 

Average relative humidity of air forced through corn 


SUMMARY OF TEST NO. 2 

422 |b 
13.0 percent 
15.1 percent 
78 percent 

Pressure cell readings, psi Bottom cells* (vertical pressure) 


Hours 
operation 1 2 3 


Initial 0.54 0.57 0.67 
24 1.05 0.64 
48 1.90 1.50 
72 10 1.54 
96 ; .29 1.54 

120 : 56 1.56 
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0.57 
0.88 
2.07 
2.03 
2.12 
2.03 
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Side cellst (lateral pressure) 
Hours 
operation 2 3 4 


Initial 31 0.21 0.17 0.17 
24 0.36 0.69 0.44 0.49 
48 1.84 1.09 0.61 0.70 

1.93 1.50 0.77 0.90 

96 1.93 1.50 0.97 0.97 

120 1.96 1.50 0.84 0.87 


79 


*Cell Nos. 1 and 5 were at bin wall. 
+Cell No. 1 was the bottom cell. 


Test No. 3 


This test was a duplicate of test No. 2 and the results 
were practically the same. The maximum lateral pressure 
was 2.00 psi, while the average vertical pressure was 2.04 


TEST NO 2 
@ IWITIAL LATERAL PRESSURE 
+ MAXIMUM LATERAL PRESSURE 
WITiAL AVERAGE MOISTURE CONTENT 
FINAL AVERAGE MOISTURE CONTENT 


TEST NO.3 
= WITIAL LATERAL PRESSURE 
© MAXIMUM LATERAL PRESSURE 
WITIAL AVERAGE MOISTURE CONTENT 
FINAL AVERAGE MOISTURE CONTENT 


Fig.6 Pressure increase with increase in grain moisture content 
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psi. Based on test No. 1 this appears to be slightly low. 
The results of tests 2 and 3 are shown in Fig. 6 and are 
contrasted to computations for the same bin using Janssen’s 
formula. 


TABLE 3. 


Weight of corn put into test bin 

Initial moisture content of grain (wet basis) 

Final average moisture content of corn 

Average relative humidity of air forced through corn 


SUMMARY OF TEST NO. 3 


417 lb 
13.2 percent 
15.0 percent 
78 percent 


Pressure cell readings, psi 


Hours 
operation 


Bottom cellis* (vertical pressure) 


1 Zz 3 4 5 
Initial 0.45 0.58 0.70 0.55 0.52 
23 1.35 1.08 £39 1.03 1.20 
48 1.86 2.00 1.74 1.93 2.00 
72 2.00 2.05 1.93 Z.04 2.05 
96 - _ — - 
120 2.00 2.42 1.93 2.44 2.05 


Side cellst (lateral pressure) 
Hours 
operation 1 2 3 4 6 


Initial 0 52 0.28 0.20 0.21 00) 
24 1.03 0.80 0.34 0.40 009 
48 1.86 1.20 0.94 0.87 0.09 
y 2.00 1.26 1.00 1.00 0.10 
96 one — —_ saa 

120 2.00 1.26 1.00 0.17 


*Cell Nos. 1 and 5 were at bin wall. 
+Cell No. 1 was the bottom cell. 


Test No. 4 

This test was run to obtain some indication of the 
pressures developed in grain bins when corn is subjected to 
flood conditions. Four hundred and fifteen pounds of corn 


1.00 


TABLE 4. 


Weight of corn put into test bin 
Initial moisture content of grain 
Final moisture content of grain 


SUMMARY OF TEST NO. 4 


415 Ib 
12.5 percent 
22.4 percent 


Maximum pressure cell readings, psi* 


Bottom cells (vertical pressure) 
Hours & 
operation 2 3 4¢ 


2 2.54 2.69 2.95 _ 


Side cellst (lateral pressure) 
Hours 


operation 1 2 3 4 


2 3.18 2.63 2.27 227 
*Cell Nos. 1 and 5 were at bin wall. 
tCell No. 1 was the bottom cell. 


tCell Nos. 4 and 5 were not recording. 


OEPTH IN FEET 


POUNDS PER SQUARE INCH 


Fig. 7 Relative pressures developed by dry grain, water and 
saturated corn 
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LOCATION OF CELLS 


Fig. 8 Pressure distribution on floor bottom 


at 12.5 percent moisture was completely covered with water 
for a period of about ten minutes; the excess water was then 
drained from the bin. The maximum pressures were devel- 
oped in approximately two hours. Fig. 7 shows the lateral 
pressures which were developed as a result of this flooding. 
The maximum lateral pressure was approximately ten times 
the pressure of dry grain at that depth as calculated by 
Janssen’s formula. 

Fig. 8 shows the vertical load on the floor of the grain 
bin during the various tests. The total vertical load on the 
floor of the grain bin was not uniformly distributed. The 
pressure was least near the walls and increased toward the 
center of the bin in test No. 4 but the reverse was true in 
tests Nos. 2 and 3. No explanation was found for this. 


CONCLUSIONS 

The study reported in this paper has led to the following 
general conclusions: 

1 Increases in the moisture content of stored corn from 
1 to 4 percent during ventilation produced stresses in the 
sidewalls of a “deep” bin at least six times that of dry grain. 

2 An increase in the moisture content of ten percent by 
flooding will develop pressures as high as ten times that of 
dry grain. 

3 As the pressure increases due to swelling, the pressure 
distribution on the sidewalls approaches a straight line sim- 
ilar to that of a liquid. 


4 To obtain a high degree of accuracy with the pressure 
cell it is very important that the compressibility of the cell 
be controlled. All air must be eliminated from the cell and 
all connections must be made of rigid materials. 


5 Where grains increase in moisture content, Janssen’s 
equation is not sufficiently accurate for computing lateral 
pressures. 
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Machine Harvests Gladiolus Corms 
(Continued from page 567) 


There are limitations as to the variations in planting that 
the machine can harvest. The corms should be planted ap- 
proximately the same depth, in straight rows, and not too 
many gladiolus bunched together in the same row. Failure 
to observe these rules will result in many injured corms left 
in the field and corms with long tops. 

The large turning radius at the end of the rows is a 
handicap. Further research undoubtedly would result in a 
tractor-mounted harvester that would reduce the area of end 
rows to a minimum. 


Peanut Curing Mechanization 


(Continued from page 569) 

By picking partially cured peanuts from the windrow 
and finishing curing artificially, no extra farm labor is re- 
quired, weather damage and damage from birds and rodents 
is reduced, the over-all cost of operation may be cheaper, 
the possibility of producing high-quality hay is increased, 
and the peanuts have a brighter external appearance. The 
taste and tendency to skin and split in the mill may be 
slightly different from those of the stack pole peanuts now 
produced. However, this difference in quality can probably 
be kept to a level that is not serious. 

The outlook for production of good quality peanuts at 
a reasonable cost by digging and picking in one operation is 
now poor. Peanuts dried artificially from moisture contents 
of 50 to 60 percent will have to be dried rapidly and will 
show a serious drop in quality, and operating costs of curing 
will be three times as great as for those from partially cured 
windrows. Furthermore, the artificial curing time will be 
longer than that required for windrowed peanuts making the 
overhead costs greater than those for windrowed peanuts. 
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Integration of Dairy-Processing Equipment 


Carl W. Hall 


Member ASAE 


HE margin of profit or loss in the operation of a dairy 
plant is frequently the result of care or carelessness in 
the selection of size, type, and arrangement of equip- 
ment. This paper is based on a study of 12 plants in central 
and southern Michigan in 1952 in which the entire plant 
operation was studied. The study of receiving-room opera- 
tions was reported previously (1).* Charts have been pub- 
lished which present the cost of operation of various sizes of 
equipment for different volumes of plants from 20,000 to 
100,000 Ib per day (2). 

The equipment from the receiving tank to the storage 
tank should be selected on the basis of the speed of the 
receiving-room operation. The equipment from the storage 
tank to the bottler should be selected on the basis of the 
speed of the bottling or processing operation to completely 
utilize the time of the workers. 

The cleaning time used for calculating the cost of oper- 
ation is based on an entirely manual-cleaning operation, that 
is, without circulatory methods, unless otherwise stated. 
Manual cleaning is done once a week when the cleaning 1s 
done daily with circulatory methods. 


Clarifier 

The clarifier may be placed between the receiving tan‘: 
and the storage tank so that the sediment is removed from 
the cold milk as it is brought into the plant. The clarifier is 
usually placed in or near the receiving room. The largest 
clarifier generally used in the dairy plant has a capacity of 
20,000 Ib per hr. The capacity of a clarifier is regulated by a 
positive displacement pump placed between the receiving 
tank and the clarifier. With an average of 60 lb of milk per 
can dumping at a rate of 7.1 cans per minute, which is the 
optimum dumping rate for a one-man manual receiving 
operation, a 25,560-lb-per-hr clarifier would be required. 
The optimum rate of dumping is restricted in some plant; 
by a small clarifier. This is not a serious matter from a labor 
standpoint in a dairy handling less than 80,000 Ib per day. 
The milk lost from running the receiving tank over because 
of a small clarifier is more important than the loss of labor 
efficiency. It takes only 35 Ib of unprocessed milk to pay 
for an hour of labor. The value of the wasted unprocessed 
milk is often overlooked by the worker and management. 

The clarifier may be placed between the homegenizcr 
and the storage tank to clarify the milk going to the pasteur- 
izer. The operation preceding or following the clarifier 
should not be delayed by an undersized unit. On this basis, 
the small clarifier with a capacity of 5,000 lb per hr is most 
economical for dairies handling up to 50,000 Ib per day. 
The medium-size clarifier with a capacity of 12,000 Ib per hr 
is the most economical for dairies with a daily capacity of 
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from 50,000 to 90,000 Ib. For large dairies with a capacity 
above 90,000 Ib per day, the 20,000-Ib-per-hr clarifier is the 
most economical. 

In the receiving room where a clarifier which is too 
small is penalized because of labor inefficiency for delaying 
the operation, the total cost of clarifying the milk would be 
less for a clarifier with a capacity up to about 25,000 Ib per 
hr. This is based on a projected estimated cost of a larger 
clarifier, which is not commonly available commercially. 


Filter 

The total cost of filtering is about one-half as expensive 
as clarifying. The initial cost of a filter is about one-sixth 
as much as a clarifier. However, a clarifier is considered to 
do a better job of removal of sediment. A filter may be 
obtained in capacities up to 30,000 Ib per hr and would not 
retard the one-man receiving operation. The cost of filtering 
also includes the cost of a positive pump and motor. The 
milk should be filtered while cold so that little of the sedi- 
ment is dissolved in the milk. 


Raw Milk Plate Cooler 

When an unrefrigerated insulated tank is used for stor- 
age, the milk is first cooled to 40 F or below before going 
into storage, often with a plate cooler. The number of plates 
in the cooler can easily be changed, which gives it great 
flexibility. This cooling is usually done with sweet water 
although direct-expansion refrigeration can be used. It is us- 
ually not necessary to cool the milk through more than 10 F. 

The total and unit costs of operation of the raw milk 
cooler for a one-man continuous receiving operation do not 
vary greatly as the capacity of the cooler goes above 20,000 
Ib per hr for various amounts of daily usage. There is little 
difference in the total cost of operation for either a 10,000 
or 20,000-lb-per-hr plate cooler for a 20,000-lb-per-day 
dairy. For dairies with capacities ranging between 20,000 
and 100,000 lb per day, the 20,000-Ib-per-hr cooler is the 
most economical for a one-man receiving operation, even 
though the worker dumping milk is slowed down slightly. 


Storage Tank 


There are three general types of storage tanks: the in- 
sulated, the cold wall, and the insulated tank with expansion 
coils placed in the milk in the tank. The storage tanks can 
also be classified into vertical and horizontal tanks, usually 
cylindrical in shape. 

There is little difference in the total cost of operation 
between the cold-wall refrigerated tank and the storage tank 
with direct-expansion refrigeration coils. The cost of using 
the insulated tank and the plate cooler is approximately 1.2 
times greater than the cold-wall refrigerated tank for sizes 
above 2,500 gal. 

The small 600-gal storage tank required more time for 
cleaning than the 1,000-gal tank. The variation is attributed 
to the difference in diameter of the tanks which affects the 
case of cleaning. The 3,000-gal storage tanks are manufac- 
tured in 84-in and 96-in diameters, both selling for the 
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same price. All tanks above 3,000 gal have a diameter of 
96 in. The 84-in-diam 3,000-gal tank required 5 min less 
cleaning time per day than the 96-in-diam tank. These 
figures apply to workers who are between 5 ft 8 in and 5 ft 
11 in in height. The 600-gal storage tank has a diameter 
of 56 in. 

The times recorded for cleaning the tank were taken 
from personnel using their own and sometimes inefficient 
methods. By using a cleaning brush with a long handle 
and an improved technique for cleaning, it may be possible 
to clean the large diameter tanks as rapidly as the medium 
diameter tanks. 

The vertical cylindrical storage tank offers a potential 
saving of floor area. A few dairy plants are using vertical 
storage tanks with capacities over 2,000 gal. The daily clean- 
ing time saved for the 2,000-gal vertical tank with either 
bottom or top opening was 4 min. In plants where both 
horizontal and vertical storages of 2,000-gal capacity were 
used, the workers favored the vertical storage. Adequate 
room ceiling height must be available for the large vertical 
storage. 


Internal Tube Heater 


Prior to separation, milk is usually heated to 90 F or 
above with an internal-tube heater. If the milk is to be vat- 
pasteurized, it may be heated to 140 F. For a 10,000-Ib- 
per-hr internal-tube heater the cost per 100 lb of milk is 
2.8¢ to 2.3¢ for heating 10,000 and 40,000 Ib of milk per 
day, respectively. This is based on heating from 40 to 90 F 
with a steam-heating efficiency of 75 percent. The unit cost 
does not vary greatly for the amount of milk handled. 


Separator 


The 3,500-lb-per-hr warm milk separator is the most 
economical for volumes up to 15,000 Ib per day. The 7,000- 
Ib-per-hr separator is the most economical for from 20,000 
to 40,000 Ib per day. The 11,000-Ib-per-hr separator is most 
economical for volumes above 40,000 Ib per day. 

Cold milk separation is gradually coming into use be- 
cause of the development of the airtight separator. The 
capacity of the cold-milk separator at 40 F is approximately 
55 percent of its capacity at 90 F. The problems involved 
with the auxiliary equipment such as heating, cooling, and 
piping as well as floor-space requirements are considerably 
less for the cold-milk separator. For cold-milk separation, 
the 2,000-lb-per-hr unit is the most economical for volumes 
up to 10,000 Ib per day. The 4,000-lb-per-hr cold-milk unit 
is most economical for from 10,000 to 20,000 lb per day 
separation. For separating quantities above 20,000 Ib per 
day the 6,000-lb-per-hr unit is most economical. The small 
3,500-lb-per-hr separator requires % hr for cleaning while 
the larger 11,000-Ib-per-hr unit requires 7 hr for cleaning. 


Homogenizer 


In the continuous process using the high-temperature 
short-time method of pasteurization, the milk is heated, then 
it is homogenized at a temperature between 130 and 145 F. 
The milk then goes to the plate heaters for pasteurization. 

Thirty minutes are required for cleaning the 500-gal- 
per-hr unit and 40 min for cleaning the 2,000-gal-per-hr 
unit. Approximately 32 percent of the cleaning time was 
devoted to assembling the unit. The cost of homogenization 
is important because many dairies charge an extra cent per 


quart for homogenized milk. The cost per 100 Ib is 1.1¢, 
S¢, and 9.5¢ for an 80,000, 10,000, and 5,000-Ib-per-day 
processing operation, respectively. 


High-Temperature Short-Time 
Pasteurization (HTST) 

The HTST pasteurization process consists of heating the 
milk to not lower than 160 F, holding for 15 sec, and im- 
mediately cooling to 50 F or lower. In actual practice the 
milk is heated to a temperature of from 160 to 163 F. The 
heating and cooling operations are carried out in a plate unit 
similar to the plate heater with appropriate controls. One 
of the major benefits of the HTST method of pasteurization 
is the ease in which regeneration can be done. 

The question is often raised as to how small a dairy can 
justify purchasing an HTST unit. Even if regeneration is 
used with the holding process, the HTST method is less 
expensive for a dairy as small as 8,000 lb per day. The 
HTST unit should be large enough to supply milk to the 
bottle filler rapidly enough to keep the men fully occupied. 


Glass Filling and Capping 

The bottling operation is used as the basis for planning 
the operations from the storage tank to the refrigerated 
bottled milk storage. The selection of a bottler of the cor- 
rect capacity for present and future use should receive spe- 
cial consideration. 

Individual glass fillers are made so they can be adjusted 
for a wide range of speeds. The change of speed is a 
necessity when changing size of milk containers while using 
a continuous pasteurizer. 

It is very difficult to estimate the running capacity of the 
filler because of the variations of products, cleaning time for 
different products, bottle sizes and filler sizes in different 
plants. Most fillers operate at less than 90 percent of the 
rated capacity. One man can inspect and case quart bottles 
at the rate of 63 bottles per minute and half pints at 99 
bottles per minute. These are the maximum speeds at which 
a person can be expected to perform. 

If a bottler is operating at 90 quart bottles per minute, 
two men would be required to inspect and case the bottles 
in an operation where only 1.5 men would be utilized. It 
would be difficult to utilize fully the work capacity of these 
two men by other productive labor, unless another bottling 
or carton machine was feeding into the same table. The filler 
should run at 60 bottles per minute for one man or 120 
bottles per minute for two men. 

The bottling operation is the most expensive of all those 
involved in milk processing. Methods are constantly being 
improved to reduce the cost of bottling. The bottle is a 
major item of cost and emphasis should be placed on in- 
creasing its life. Dairies can work together in recovering 
each other's bottles through a bottle exchange. Employees 
should be trained to handle the bottle with care to lengthen 
its life. A saving in the cost of operation of 5¢ per 100 Ib of 
milk can be realized by increasing the number of trips per 
bottle from 25 to 50. This saving is greater than the total 
cost of such operations as clarifying, cooling the raw milk, 
storing, and homogenizing the milk. 

The bottle cap is almost as expensive as the bottle. 
Many plants not only cap but also hood the bottles to 
prevent contaminating materials from collecting on the cap. 
(Continued on page 578) 
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Power Units 


T. V. Wilson 


Assoc. Member ASAE 


HE high efficiency and low maintenance costs of centri- 
fugal pumps make them ideal for use in pumping for 
irrigation, but unless discretion is used in matching the 

pumps with correct power units a great deal of power and/or 

money can be wasted. 

Among the most important factors to be considered 
when selecting a power unit are (a) the physical and en- 
vironmental factors in the area to be irrigated, (b) a com- 
parison of the operating characteristics of the individual 
power unit with the operating characteristics of the pump, 
and (c) the comparative economy of the units under 
consideration. 

The discussion of power units in this paper will be 
limited to electric motors, gasoline engines, and diesel en- 
gines. Although gas might be used in some areas, its use is 
not as widespread as the others. 


Physical and Environmental Factors 

Some of the physical and environmental factors requir- 
ing attention are as follows: 

1 The number and accessibility of pump setups con- 
templated. Portable gasoline and diesel engines can be set 
up at any convenient spot so long as they are within suction 
reach of the water for centrifugal pumps. For deep-well 
pumps, locations would be limited by the well rather than 
the source of power. The chief restrictions in locating gaso- 
line and diesel-powered units are those of accessibility from 
the standpoint of getting the equipment in place and the 
convenience of hauling fel to the engine. 

Where several setups are required, especially if they sre 
widespread, the use of electric motors would be handicapped. 
Usually electric service organizations sell electricity to the 
farmer at regular rates delivered to a central service point, 
located near the center of the homestead. The farmer is then 
responsible for running the lines needed on the farm; con- 
sequently an irrigation system with a multiple-pump setup 
would result in the necessity of several lines across his farm. 
This alone in some instances would rule out electricity for 
power, especially if one or more are long lines. In other 
cases, where one or two convenient pump stations are re- 
quired, electricity could be used quite satisfactorily. 

2 Availability of fuel and electricity. In practically all 
areas gasoline and diesel fuels are available and will be 
delivered to the farm by distributors in quantities requested. 
Likewise, most rural areas in the Southeast now have single- 
phase electric current available but do not have three-phase 
current. Consequently electric-motor installations would in 
general be limited to 7% hp or less. On some lines the new 
capacitor-start, capacitor-run motor is approved up to 10 hp 
on single-phase current. Even so, unless high pressures were 


This paper was presented at a meeting of the North Carolina 
Section of the American Society of Agricultural Engineers at Ra- 
leigh, N. C., January, 1953. Approved for publication by the Direc- 
tor of the North Carolina Agricultural Experiment Station as Paper 
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tural engineering, North Carolina State College. 
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for Irrigation 


Physical and Economic Factors to Be 
Considered in Their Selection 


essential, up to 25 acres could be satisfactorily irrigated with 
one 7'-hp installation properly designed. 

3 As to the size of unit needed, the choice of a power 
unit may often be limited, depending on the horsepower 
needed to do the job. Power required for a specific job is 
directly proportional to the rate of flow and the total pump- 
ing head. Generally the choice would be as follows: 

Up to 71/4, hp—gasoline or electricity 

742 to 40 hp—gasoline (or electricity if three-phase 

current is available) 

40 hp and above—gasoline or diesel 


4 In the matter of relative initial costs of various units, 
on many farms there may be available an old engine not 
useful for other purposes which could be repaired and used 
to power an irrigation pump. On other farms a large farm 
tractor which is used primarily for preparation cropland 
might be made available for pumping when needed, although 
caution should be used before tying up an expensive tractor 
for pumping water. In both cases the initial cost of a new 
unit would be avoided, resulting in a smaller outlay of cash 
for the irrigation system. There are also other instances 
where farmers have been able to buy secondhand gasoline, 
diesel, or electric-power units at a very reasonable price. All 
of these factors should be considered carefully before a 
final decision is made. 


Operating Characteristics of 
Internal-Combustion Engines 

Internal-ccmbustion engines wili give long and satis- 
factory service if manufacturers’ recommendations are fol- 
lowed. Unfortunately engines are frequently operated be- 
yond their most efficient range, some of the reasons for 
which are as follows: 

1 Pump and power unit may not be correctly matched. 
Frequently in engine-pump combinations the most efficient 
speed of the pump and the rated speed of the engine do not 
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Fig. 1 Cost comparisons for power units based on 360 hr of opera- 
tion per year, including initial and fuel costs and excluding lubri- 
cation, maintenance, repairs, and intangible costs 
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coincide. All centrifugal pumps have certain speeds at 
which they reach maximum efficiency, which is usually ap- 
proached rapidly as speed increases and drops off rapidly as 
speed is increased beyond the most efficient range. Gasoline 
engines normally operate most ethciently at 70 to 85 percent 
of maximum output. If 70 percent of maximum output can 
be obtained at the same speed which gives maximum etti- 
ciency of the pump, it would result in a well-matched unit. 
In our studies at the North Carolina Agricultural Experi- 
ment Station, we use 70 percent allowing 20 percent reserve 
power and a 10 percent power loss over a period of years 
due to normal wear. Engines and pumps should be matched 
on performance expected several years hence rather than on 
performance while new. As an example, suppose a gasoline 
engine which delivers a maximum of 30 hp at 3,000 rpm 
is directly connected to a pump requiring 28 to 30 hp at 
3,000 rpm for best efficiency. Should the engine operate at 
3,000 rpm delivering 28 to 30 hp, chances of long life and 
good service are poor. On the other hand, if the engine was 
cut back to 2,100 rpm requiring 20 to 22 hp, poor pump 
efficiency would result. With the same engine a pump with 
highest efficiency at the above figures would result in the 
most economical unit over a long period of operation. 

Engine-pump units assembled by pump manufacturers 
are usually well matched, although some variations can be 
found between manufacturers. The source of most trouble is 
the on-the-farm matching of farm tractors or old farm en- 
gines with centrifugal pumps. 

2 Frequently competition between irrigation equipment 
salesmen causes them to sell units too small for long-term 
efficient operation in the interest of quoting lower prices to 
make a sale. This combined with a lack of knowledge con- 
cerning engine and pump operation is responsible for many 
installations where engines have to be run near or at full 
power to supply water at rates and pressures required in the 
irrigation plan. Regardless of make, engines on such in- 
stallations cannot withstand the “beating” imposed upon 
them. For example, one installation in North Carolina was 
made in August, 1953. The pump was required to deliver 
1,000 gpm at 110 psi, and to do that required near full 
power output of the gasoline engine. After six weeks of 
operation, repairs included three sets of spark plugs and 
breaker points, a new set of valve lifters, and other minor 
repairs. It was a constant nuisance to keep the engine run- 
ning. Contrastingly, another pump on a different setup has 
operated at about 70 percent full power near Raleigh for 
five years requiring nothing more than regular maintenance 
and showing only normal wear. 
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Perhaps it would be advantageous for engine manufac- 
turers to rate gasoline engines according to the type and 
severity of load. A gasoline engine on a farm tractor operat- 
ing normally at 60 to 80 percent of maximum output would 
not be hurt severely if required to occasionally operate at 
maximum output. That type load is intermittent and gives 
opportunities tor cooling. 

3 Characteristics of centrifugal pumps are such that a 
considerable amount of power can be wasted if discretion is 
not used in setting the throttle on the engine. If an internal- 
combustion engine is selected to operate at 70 to 75 percent 
maximum power, a promiscuous opening of the throttle 
would result in only a slight increase in pump performance 
but a considerable increase in power consumption. 

For trouble-free efficient operation of internal-combus- 
tion engines, a periodic maintenance schedule is a necessity. 


Operating Characteristics of Electric Motors 
If adequately sheltered from weather, animals, and in- 
sects, an electric motor can supply power conveniently and 
economically with an expected trouble-free life of 20 to 30 
years. Contrary to the belief of many people, electric motors 
can be operated from no load to full load without damaging 
them. Among their advantages are the following: 
1 Ease of operation—controlled by opening and closing 
an electric switch, or remote control if desirable 
Low maintenance requirements 
More dependable than engines 
Long life expectancy 
Delivers full power throughout its life 
No danger of freezing (does not exclude pump from 
possibility of freezing) 
No refueling. 


Following are some of the disadvantages of electric 
motors: ; 


1 Electric line must be run to every pumping station 

2 Limited to 7 hp or less on single-phase lines 

3 Since speeds are not variable on electric motors, one 
of the three following methods will need to be used 
to control line pressures: (a) a belt drive with possi- 
bility of exchanging pulleys to regulate speed; (4) a 
by-pass or relief valve in the main line near the pump, 
or (¢) a main-line flow-control valve near the pump. 


A Partial Economic Comparison of 
Various Power Units 
A comparison of the initial and operating costs of gaso- 
line engines and electric motors is shown in Table 1. The 
figures are based on a 10-year life for the 


TABLE |. COMPARISON OF INITIAL AND OPERATING COSTS OF GASOLINE gasoline engine and a 20-year life for the 


ENGINES AND ELECTRIC MOTORS FOR IRRIGATION 


Electric motor 
Operating cost, Total cost 


Gasoline engine 
Operating cost Total cost 


electric motor. The 360hr operation is 
assumed to be the average use per year in 


360 hr at per year, 360 hr at per year, North Carolina. The figure would be smaller 


Hp Initial cost 1.5c per kw-hr 20-yr life Initial cost 19c per gal 10-yr life 
$199.00 $ 15.75 $ 31.70 $ 80.00 $ 27.36* $ 37.76 


for some crops and larger for others. Fuel 


consumption data were obtained from manu- 
297.00 27.00 50.56 115.00 47.88 — facturers’ literature and from the Nebraska 
a ys bia — —- 87-90 Tractor Tests data. The use of electricity by 
232.00 54.00 72.56% 223.00 igre A86-75 electric motors was figured on a flat rate of 
270.00 81.00 102.60 325.00 123.12 was? “ie B eign ie 
367.00 108.00 138.00 400.00 160.87 202.87 a eS oe ee a ee ee 
470.00 135.00 172.60 550.00 180.00 251.59 aees Cuoeemve of actual mee. 

ae This table does not include such costs as 


*Maintenance costs not included. : L d . ce SPS 
+Three-phase current needed; demand charge might increase operating costs. maintenance an repairs, convenience in op- 
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TABLE 2. COMPARISON OF INITIAL AND OPERATING COSTS OF GASOLINE 


AND DIESEL ENGINES 


For 360 hr 
Cost Cost diesel 
gasoline fuel 


$187 $112 
3.64 2.78 249 150 
4.55 3.47 311 187 
5.45 4.17 = E 223 
6.36 4.85 434 262 
paar 5.55 497 300 

6.25 560 357 


8.18 3 
9.10 6.95 623 7 


Initial cost 
Diesel 
engine 
$1400 
1700 
2000 
2200 
2400 
2800 
3100 
3400 


Fuel per hour gal. 
Diesel 
Gasoline fuel 


aS 2.08 


Gas 
engine 


$ 750 
950 
1150 
1325 
1500 
1800 
2000 
2200 


Hp 
30 
40 
50 
60 
70 
80 
90 
100 


Diff. 
650 
750 
850 
875 
900 

1000 

1100 

1200 


$ 


4 


5 


erating the units, and the construction of a power line to the 
pumping station. In some cases the actual costs of main- 
taining a gasoline engine and the cost of constructing an 
electric line would balance out. 

In Table 2 is shown the initial and operating costs of 
gasoline and diesel engines, ranging in size from 30 to 100 
hp. All fuel-consumption figures are based on actual con- 
sumption as shown by the Nebraska Tractor Test reports. As 
before, maintenance and repairs are not shown in the table, 
but it is assumed here that they would be about the same for 
the two units. 

A summary of the economic analysis, based on condi- 
tions mentioned above, is shown in Fig. 1. As can be readily 
scen, with existing rates for electricity in North Carolina, it 
would be cheaper in the long run to use electric motors 
where possible to do so. Not only does it show to be more 
economical, but is much more convenient than gasoline en- 
gines. After the installation, which is usually more time 
consuming and more expensive than gasoline engines, the 
electric motors are practically trouble free, requiring no pre- 
ventive maintenance, no oil changes, no refueling and no 
failure to start as is encountered with gasoline engines. 

A look at the relative costs of gasoline and diesel engines 
shows that the lines cross at about the 40-hp mark, but that 
is not the complete story. The graph is based on 360 hr 
operation per year. If the running time averages less, then 
the diesel would become more economical somewhere above 
the 40-hp mark. If the operating time was more, then the 
diesel would become more economical below 40 hp. 

Also, if an engine is to be abused, one stands a chance 
of losing more money in a diesel than in a gasoline engine. 
Only where adequate maintenance combined with proper 
care and operation are used would a diesel be advisable in 
preference to a gasoline engine, especially in the 40 to 
60-hp range. 


Dairy Processing Equipment 


(Continued from page 575) 


If the bottles are to be hooded it would seem logical to select 
a hood which would suffice to serve as a cap as well, thus 
eliminating an operation. Faulty hooding and capping oper- 
ations account for practically all delays at the bottler. 


Paper Carton Former and Filler 
Only two major companies are manufacturing carton fill- 
ers in capacities ranging from 20 to 115 cartons per minute. 
The cost of the paper carton forming and filling machine 
operation can be compared to the entire bottling cost which 
includes filling, capping, hooding and washing of the bot- 
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tle. The paper carton operation of one of 
the major manufacturers costs approximately 
54¢ more per 100 lb of milk than the glass- 
bottle filling and washing operations in the 
plant. Delivery costs are not included. The 
difference in cost has been realized by the 
dairies and has resulted in a charge of an 
extra cent a quart for milk in the paper car- 
ton in many areas. 


Saving 
in fuel, 
10 years 


$ 750 
950 
1240 
1490 
1720 
1970 
2230 


2480 


Usually an attempt is made to reduce the 
cost of operation by replacing a series of 
operations with one operation. In the case of 
a paper filler, production costs have increased and the item 
has stayed on the market because of customer acceptance in 
spite of a higher price and lower delivery-route costs. The 
higher cost of operation is attributed to the fact that the 
single-service paper containers whose initial cost is less than 
glass bottles makes only one trip. 


Glass Bottle Washing 

Practically all plants use a soaker-type bottle washer 
which immerses the bottles in a strong alkali solution for 
about 15 min. For units of 100 bottles per minute capacity, 
the cost per 100 Ib of milk varies from 8 to 15¢ for 100,000- 
lb and 20,000-lb-per-day capacities, respectively. 

One man using efficient methods can place 100-qt bottles 
per minute into the bottle washer. In order to do this, a 
washer of a width in multiples of four bottles is most satis- 
factory because four bottles are handled at one time. 


Refrigerated Bottle and Case Storage 


The possibility for reducing the labor requirement in the 
cooler is excellent. The milk should be stacked for easy 
loadout. The cases should first be stacked away from the 
conveyor and then stacked between the conveyor and the 
stacked cases. A conveyor placed parallel to the long axis of 
the storage is more desirable than one across the width. 

One person can handle a storage receiving 40,000 Ib of 
milk per day in a 6-hr day if 90 percent of the milk is in 
quarts and the storage is conveniently arranged. Many plants 
use twice as much labor. The total cost of operation of the 
refrigerated storage which includes the cost of conveyor and 
labor for filling the cooler, the cost of refrigeration but not 
the cost of loading out was 9¢ and 6¢ per 100 Ib for han- 
dling 20,000 and 80,000 Ib per day, respectively. 


Summary 

By integrating dairy-processing equipment properly, it is 
possible to utilize labor and equipment most efficiently. Al- 
though one method of doing an operation may be less ex- 
pensive on a unit basis, it may be desirable to select the 
more expensive unit operation because of its effect on other 
operations. The cost of the operation varies considerably 
with the size of equipment used and volume handled as 
illustrated by each piece of equipment. 
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NEWS SECTION 


TTL, nL 


Nominations for ASAE Medal 
Awards 


N ACCORD with the rules governing the 

award of the John Deere and Cyrus Hall 
McCormick Gold Medals, the Jury of 
Awards of the American Society of Agricul- 
tural Engineers will receive from members 
of the Society, up to November 1, nomina- 
tions of candidates for the 1955 awards of 
these two medals. 

The Jury of Awards desires that members 
of the Society consider it their duty and 
obligation to give serious thought to the 
matter and nominate for either or each of 
these awards the men they believe to be 
most worthy of the honor. Each nomination 
must be accompanied by a statement of the 
reason for nominating a candidate and quali- 
fications of the nominee, including his train- 
ing, experience, contributions to the field of 
agriculture, a bibliography of his published 
writings, and any further information which 
might be useful to the Jury in its deliberations. 

The Jury will consider nominations re- 
ceived on or before November 1, anid these 
nominations should be addressed directly to 
the Secretary of the Society at St. Joseph, 
Michigan. The Secretary will supply on re- 
quest a standard set of instructions for pre- 
paring information in support of nominees 
tor the Society's gold medal awards; in fact, 
it is important that these instructions be 
followed in preparing material on behalf of 
any nominee. 


New Ohio Section Officers 


EW officers of the Ohio Section of the 

American Society of Agricultural Engi- 
neers, for the year 1954-55, recently an- 
nounced are as follows: Chairman, Robert 
J. McCall, agricultural engineer, New Way 
Farm Sales, Columbus; vzce-chairman, Wil- 
liam H. Johnson, assistant professor of agri- 
cultural engineering, Ohio Agricultural 


This picture of ASAE members and friends includes most of those who attended the May 17th 
meeting of the ASAE Chicago Section held at the plant of the A. O. Smith Corporation, Milwaukee 


ASAE Meetings Calendar 


August 24-26—NorTH ATLANTIC SECTION, 
University of Vermont, Burlington 


October 14 and 15—PaciFic NORTHWEST 
SECTION, Davenport Hotel, Spokane, 
Wash. 

October 23 — MICHIGAN SECTION, Agricul- 
tural Engineering Building, Michigan 
State College, East Lansing 

December 6-8 — WINTER MEETING, Edge- 
water Beach Hotel, Chicago. 

February 7-9—SOUTHEAST SECTION, Brown 
Hotel, Louisville, Ky. 

June 12-15, 1955—48TH ANNUAL MEETING, 
University of Hlinois, Urbana 
NoTe: Information on the above meetings, 


including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


Experiment Station, Columbus; secretary, 
Dwight F. Warner, instructor in agricultural 
engineering, Ohio State University, Colum- 
bus. The new Nominating Committee of 
the Section consists of R. C. Miller, T. P. 
Christen, Jr., and W. R. Schnug. 


New Officers A-E Division 
of ASEE 


"THE following officers of the Agricultural 
Engineering Division of the American 
Society for Engineering Education, for 1954- 
55, were recently elected by letter ballot: 
Chairman—R. H. Driftmier, head, agri- 
cultural engineering department, University 
of Georgia. Mr. Driftmier also represents 
the Division on the general council of 
ASEE. 
Vice-chairman—E. W. Schroeder, head, 
Oklahoma A. and M. College. 
Secretary—Frank B. Lanham, secretary, 
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Swink New A-E Head at VPI 


ARL T. SWINK has been appointed 

head of the agricultural engineering de- 
partment at Virginia Polytechnic Institute, 
Blacksburg, succeeding Charles E. Seitz, re- 
tired. The appointment was officially con- 
firmed July 13. 

Mr. Swink received his B.S. degree in 
agricultural engineering at VPI in 1930 
and his M.S. degree in 1939. He is a na- 
tive of Augusta County, Va., and has been 
a member of the VPI agricultural engineer- 
ing department staff since 1935. 

From 1930 to 1935 he gained commercial 
experience, first in the education section of 
the Westinghouse Electric Corp., and then 
as district agricultural engineer with the 
Virginia Electric and Power Co., at Suf- 
folk. While with Westinghouse he earned 
its ‘commercial engineer’ certificate. 

In the department he now heads he has 
carried progressively increasing responsi- 
bility. Starting as assistant extension agri- 
cultural engineer and instructor in 1935, 
he was placed on extension work on a full- 
time basis in 1940 and given direct charge 
of the extension project in rural electrifica- 
tion. In 1945 he was promoted to asso- 
ciate extension agricultural engineer and 
associate professor of agricultural engi- 
neering and given added responsibility for 
the resident teaching work in rural elec- 
trification as well as the extension program. 
He was also called on to collaborate with 
the research section of the department in 
planning needed research related to farm 
electric power applications. 

During this time Virginia has become a 
leader in percentage of farms electrified in 
the southern states and has achieved a high 
rank in this respect among all states. Ex- 
cellent working relationships have been 
maintained with the commercial utilities, 
rural electric cooperatives, Rural Electrifica- 
tion Administration, farm organizations and 
other farm educational agencies. 

He contributed actively to the organiza- 
tion of the pioneering Virginia Farm Elec- 
trification Council, has served on its execu- 
tive committee since its organization, and is 
currently its chairman. He is author of 45 
bulletins, leaflets, and circulars on agri- 
cultural engineering subjects and of 50 
technical papers and popular magazine ar- 
ticles, including one on “Electric Power in 
Agriculture’ for Encyclopedia Brittanica. 

In June Mr. Swink completed two years’ 
service as vice-chairman and chairman of 
the ASAE Rural Electric Division. He is 
also a member of the American Society for 
Engineering Education, the National Society 
of Professional Engineers, and the Vir- 
ginia Society of Professional Engineers. He 
is a registered professional agricultural en- 
gineer in Virginia. He is married, the 
father of two sons, a member of the Blacks- 
burg Presbyterian Church, the Christians- 
burg-Blacksburg Rotary Club, and the Vir- 
ginia State Grange. 


SAE Tractor Meeting 


‘THE national tractor meeting and produc- 
tion forum sponsored annually by the 
Society of Automotive Engineers and 
usually held in September will be held 
September 13 to 16 at the Hotel Schroeder, 
Milwaukee, Wis. As this issue goes to 
press, details of the program and other 
arrangements were not available. 
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100 Years of Engineering in 
Agriculture 


FEATURE of its centennial year to be 

celebrated by Michigan State College in 
1955 will be a program on August 16-20 of 
that year depicting 100 years of engineering 
in agriculture. 

The exhibits, demonstrations and pageants 
for this celebration will not be limited to 
Michigan State College, the oldest land-grant 
college in the country to teach agriculture as 
a science, but it will be both national and 
international in scope. 

Industry representatives and farm organ- 
izations will cooperate with the college and 
an area of 60 acres on the south campus will 
be used for exhibits. More than 200,000 
people are expected to view the more than 
5 million dollars worth of machinery and 
equipment to be included in this exhibit. 

College farm areas will be used for the 
demonstrations. Historical exhibits, showing 
100 years of farm mechanization progress, 
will be located in the concourses under the 
football stadium. An arena with grandstand 
seats for 6,000 visitors will be used for some 
pageantry and operations. 

Pioneers of the agricultural engineering 
profession will speak on the five-day pro- 
gram and visitors will hear inside stories on 
the rise of the machine age on the farm. 
Engineering in the farm home also will be 
a major part of the program. 


Rural Electric Division Steering 
Committee 


THE ASAE Rural Electric Division estab- 

lished its Steering Committee in 1950, 
and during the past year the Executive Com- 
mittee and the Steering Committee of the 
Division, recognizing the need for a syste- 
matic plan of rotating Steering Committee 
membership has developed the following 
plan: The Steering Committee will consist 
of 20 members, to include the Division 
chairman, vice-chairman and junior past- 
chairman. The Division chairman and vice- 
chairman will serve in corresponding posi- 
tions on the Steering Committee. 

Tenure of membership on the Steering 
Committee is to be five years, under which 
arrangement four members will be added to 
the Committee each year four will retire. 

Under the plan for adding new members, 
the Committee will submit eight candidates, 
from which the Executive Committee of the 
Division will select four nominees to be ap- 
pointed by the President at the beginning of 
the new Society year in June. 

Each year at the Society's winter meeting 
in December, the Committee will recom- 
mend one of its members, together with an 
alternate, for appointment as the next Divi- 
sion vice-chairman at the beginning of the 
new Society year in June. 

The Steering Committee will also con- 
sider requests for the establishment of other 
committees within the Division. The chair- 
men of all committees sponsored by the 
Division will become ex-officio members of 
the Steering Committee. 

The purpose of the Steering Committee is 
to serve the interests of the Society in the 
particular field of rural electrification and 
its function is briefly as follows: (1) To 
assist the Division chairman in developing 
programs for national meetings of the So- 
ciety, (2) to recommend the establishment 
of special fact-finding or action committees 
within the Division, and (3) to recommend 
nominees for vice-chairman and new Steer- 
ing Committee members to the President of 
the Society. 


German Ag Engineers Report 


Reported by Hans W. Sack 
(Assoc. Member ASAE) 


FTER World War II German industry 
experienced a rather amazing recovery 
due to some extent to the efforts of German 
engineers. Incidentally, it is noteworthy that 
over one dozen German agricultural engi- 
neers are members of ASAE. 

The 84th annual meeting of the Verein 
Deutscher Ingenieure (German Society of 
Engineers) was held at Mannheim, Ger- 
many, on May 28 to June 1. Among the 
many addresses, papers, and other events 
which featured this meeting, two papers 
were presented by German agricultural en- 
gineers on the program of Max Eyth Gesell- 
schaft (agricultural engineering section of 
VDI) which was given a full day at the 
meeting. 

Professor Knolle, director of engineering 
of Heinrich Lanz, AG, Mannheim, pre- 
sented a paper entitled “The Possibilities 
and Limitations of Mechanically Handling 
of Field Work,” in which he pointed out 
the difficulties encountered by agricultural 
engineers, since there is no clear evidence 
which way of doing farm work, such as 
planting, cultivating, harvesting, is abso- 
lutely best. Compared to a machine-tool 
engineer, the farm implement designer has 
to take into consideration a wide variety of 
conditions of the materials with which he 
is concerned. 

Going into more detail, Professor Knolle 
divided the subject of field work into four 
groups, as follows: 

1 Tillage operations. Each specific soil 
under certain weather and climatic condi- 
tions has one particular state which is most 
favorable to the growth of the scheduled 
crop. So far no usetul method of determin- 
ing this particular state has been invented. 
Therefore, century-old tillage methods still 
prevail. 

2 Spreading fertilizer, sowing, spraying. 
The highest uniformity of cistribution is 
the aim for this kind of work. 

3 Harvesting. All harvesting can be re- 
duced to cutting or taking the material out 
of its immediate surroundings, dividing, 
sorting out, and transporting. Differences in 
humidity, inequality in size among the 
pieces and all the soil conditions for crops 
grown under the surface are more or less 
complicated. Limitation in available power 
on the farm often prevents any combining 
of two or more processes. 

4 Farm power. Due to wide variety of 
different jobs as well as the bad average 
utilization, the power source of the farm 
has to be as versatile as possible. 

Professor Knolle did not offer any solu- 
tions for the indicated problems. He pointed 
out the over-all picture of problems in agri- 
cultural engineering still unsolved. He 
maintained that there will not be any great 
innovation. All the elements for modern 
farm machines are known and it is more or 
less a question of useful combination and 
economical production of those elements. 

The second speaker, Professor Rheinwald 
for the Landwirtschaftlichen Hochschule 
(agricultural university), Hohenheim, dis- 
cussed the subject ““Mechanization of Farm 
Yard Work.” Professor Rheinwald stated 
that 60 to 70 percent of all farm work is 
done in the farm yard. He has investigated 
which kinds of work couid be mechanized. 
On many farms field work is mechanized 
but nothing has been done for the yard. The 
reason for neglecting the yard work is that 
the labor requirement peaks according to 
seasonal jobs are more felt by the farmer 
than the regular everyday yard work. Be- 
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sides this, it is often difficult and requires a 
high investment to obtain yard equipment 
which has to be made to fit into existing 
barns, silos, and other buildings. 

Professor Rheinwald also pointed out that 
the mechanization of yard work does not re- 
sult in higher yields as the mechanization of 
field work so often does. By far the biggest 
part of yard work consists of transports. A 
farmer's wife moves 2,500 lb every day. 
Rationalizing yard work is not necessarily 
done with the purchase and installation of 
machines; it is a matter of organization. 

Both papers, which aroused considerable 
interest and also applause, emphasized the 
importance of cooperation between engi- 
neers and farmers. 


Steyr Tractors— A Correction 
To THE Epiror: 


N THE April, 1954, issue of AGRICULTU- 
RAL ENGINEERING appears an article giv- 
ing data on the Steyr tractors, and since a 
number of points deviate from the facts we 
take the liberty to correct these points as 
follows: 

1 The Steyr two-cylinder tractor has 
originally been delivered with 26-hp clutch 
capacity and the test, which was taken at the 
government test station in Sweden has been 
contacted with this model, whereby the 
stated 25.3 hp were the output on the belt 
pulley. Here it is usual to give in compari- 
son the output at the clutch. 

Since over three years, however, the two- 
cylinder tractor has been delivered with 
30-hp output at the clutch and 28.5-hp out- 
put at the belt pulley. The two-cylinder 
tractors applied so far have now been re- 
placed by a new one, which, however, has 
the same engines, but which shows several 
other improvements. 

2 At the single-cylinder tractor the wheel 
track at standard and oilpurpose models is 
49.2—57.1 in and at a narrow-track model 
33.4—44 9 in. 

Regarding the two-cylinder and four- 
cylinder tractor types, it has been stated that 
mounting of implements, especially of ma- 
nure loaders, in front would be difficult. In 
fact, for both tractor types front-loading 
implements are being built. 

3 Furthermore, in the article it says 
that the hydraulic lift is only available for 
the single-cylinder tractor. The fact is that 
the same hydraulic lift is available for one 
and two-cylinder models. 

In Table 5 for tractor type 280 the speed 
of the engine is given as 1600 rpm while 
actually it is 1650 rpm. At the same time 
the power take-off speed is 540 rpm. 

The mower drive in Europe is in most 
cases constructed for speeds of 6 to 7 km 
per hr for medium-cut mower bars. 

In order to have clean work the stroke 
must be at least 8 per m, whereby of 
course higher mower bar rpm are resulting 
as usual in the United States. 

The comparative high weight of the 
single-cylinder tractors results from the re- 
quest to use also this tractor with a smaller 
power output in different agricultural and 
transport work, especially in mountainous 
countries as usual in Austria. 

The percentage of road transport in 
Austria or on the continent in general is 
much higher than in America. 

It strikes us that Table 29 shows our new 
tractor type 180, which is nowhere else 
even mentioned. 

We hope we have given you a clear pic- 
ture and we would appreciate it if you 
would issue a correction in one of your 


early issues. 
early issue STEYR-DAIMLER-PUCH 
Vienna, Austria 
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Typical pallet shipment of 
Torrington Needle Rollers show- 
ing two boxes of 20 cans each 
strapped to pallet. Open box of 
cans in foreground. 


Torrington Needle Rollers —Vacuum-Packed 
for Cleanliness — Palletized for Easy Handling 


Torrington Needle Rollers by the millions are now being 
vacuum-packed in tin cans to protect them from dirt, 
moisture and damage. The foods you eat are not packed 
with greater care. 


This new vacuum pack permits us to send you rollers 
dry—free from oil or grease—so that they can go into your 
loading machines direct from the can, without time-con- 
suming degreasing. 

To make shipping and handling easier, we pack these 
cans 20 to a carton and strap two cartons to an expendable 
wooden pallet, for a total weight of about 1500 Ibs. per 
pallet. This makes an easy load for your fork lift trucks 
to handle and store. 


Torrington Needle Rollers deserve this special vacuum 
pack. They’re precision rollers made under statistical 
quality controls of extraordinary rigor. Every step from 
alloy selection to polishing and packing is carefully 
checked to assure you that every can of rollers you receive 
meets your high standards. And to help you use these 
rollers to best advantage, Torrington’s engineering staff 
is always available to assist in application design and 
testing. 

Always specify Torrington for precision Needle Rollers 
in prime condition. In stock for immediate volume 
shipment. 

THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON 


Needle e Spherical Roller e Tapered Roller © Cylindrical Roller e Ball © Needle Rollers 
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NEWS OF ASAE MEMBERS 


Claude Kedzie Shedd, Fellow and Life 
Member of the ASAE for many years, re- 
tired May 31 after 24 years of service with 
the U.S. Department 
of Agriculture. For 


that period he was 
actively engaged in 
research work in con- 
nection with farm 
machinery, farm 
buildings, and soil 
conservation 

During the past 
several years, Mr. 
Shedd’s principal 


work has applied to Bee # 
grain storage and dry- s 
ing. He supervised 
cooperative experti- 
mental work on these 
subjects at Urbana, Ill, Lafayette, Ind. 
Athens, Ga., and Beeville, Tex., as a part of 
the overall research program conducted on 
farm buildings by USDA and cooperating 
agencies. 

Mr. Shedd gained widespread recognition 
for his work in developing an apparatus 
and measuring rates of airflow through 
grain and seeds. This work is of particular 
value in connection with grain drying. His 
work on grain storage and drying began in 
1943, when he became a member of the 
engineering staff of the Farm Buildings 
Section of the Agricultural Engineering Re- 
search Branch, USDA Between 1930 and 
1944, Mr. Shedd was engaged in research 
work on soil conservation and farm ma- 
chinery. 

A native of Nebraska, Mr. Shedd received 
a B.S. degree in agriculture at the Univers- 
ity of Nebraska in 1909 and a B.S. degree 
in agricultural engineering from Iowa State 
College in 1914. He was instructor in 
agricultural engineering at the University 
of Nebraska from 1909 to 1911, and from 
1911 to 1919 he was assistant and asso- 
ciate professor in agricultural engineering 
at lowa State College. 

From July, 1919, to September, 1920, 
Mr. Shedd was in charge of tractor tests 
which he arranged and conducted at the 
University of Nebraska. Following this 
work he was employed by commercial firms 
as tractor manager and salesman for more 
than 5 years. 

In 1925, Mr. Shedd joined the Kansas 
Agricultural College staff as extension agri- 
cultural engineer in charge of soil eroston, 
drainage, irrigation and farm machinery 
projects. Most of his time during this 
period was devoted to soil erosion studies 
and he also instructed farmers in surveying 
in preparation for terracing their croplands. 
From September, 1928, to March 1930, Mr. 
Shedd was a staff member of the University 
of Missouri, where, as extension agricul- 
tural engineer, he engaged in much the 
same pursuits as at Kansas State College. 

In March, 1930, he entered permanent 
employment as agricultural engineer in 
charge of the soil erosion research setup at 


Claude K. Shedd 


Bethany, Mo., He left Missouri in 1931 to 
conduct studies on corn production at Ames, 
Iowa. 

Mfr. Shedd is the author — co-auther of 
man, gc veraries ps bl ction en rrain 
storage and drying, and ‘ne con'ributed 


many articles on oy soil cresion. and 
grain storage and drying, covering wheat, 
other small grains and corn, to AGRICUL- 
TURAL ENGINEERING and _ other scientific 
publications. 


Claude Shedd joined ASAE in 1909, and 
in addition to being active on many com- 
mittees and contributing to many of its 
meeting programs, he served as Secretary of 
the Society ee two years, 1916 and 1917. 

Mr. Shedd resides with his wife in Den- 
ver, Colo., near his son, Robert. Two 
daughters, Adella Hull and Esther Polito, 
live in Cleveland, Ohio and St. Louis, Mo., 
respectively. 


Amin Aly Ibrahim, who a few years ago 
completed requirements and was awarded a 
PhD degree in agricultural engineering by 
lowa State College and who has since been 
in charge of agricultural engineering work 
at the College of Agriculture at Chatby, 
Alexandria, Egypt, was recently awarded a 
post-doctoral fellowship in agricultural en- 
gineering at Purdue University for one year. 


Ervin J. Laurion, recently resigned as 


production and design engineer of the 
French & Hecht Division, Kelsey-Hays 
Wheel Co., to accept similar employment 


with the Saginaw Steering Gear Division of 
General Motors Corp. at Sagniaw, Mich. 


Lowell A. F. Johnson, who has been en- 
gaged in farm products research and promo- 
tion work for Rilco Laminated Products, 
Inc., has resigned to accept appointment 
with the St. Cloud Technical School, St. 
Cloud, Minn. 


Jesse L. Ward, who has been employed 
as agricultural engineer with the Soil Con- 
servation Service, U. S$. Department of 
Agriculture, has resigned to accept a posi- 
tion in farm clectrification work with the 
Texas Electric Service Co., Fort Worth, Tex. 


C. W. Saldeen has resigned as experi- 
mental engineer with The Oliver Corp. at 
its Battle Creek, Mich., works, to accept 
employment as project engineer with the 
Tractor and Implement Division of Ford 
Motor Co., at Birmingham, Mich. 
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F. Austin Colony, who is associated with 
the Kay Eliason organization, has reported 
a change of address from Iowa City to Jef- 
ferson, lowa, and a change from farm drain- 
age to the construction end of the business. 


John T. McAlister, who for several years 
has served as zone engineer of the Soil Con- 
servation Service, U.S. Department of Agri- 
culture, at Spartanburg, S. C., has, with the 
abolishment of regional offices of SCS, been 
transferred to Orangeburg, S. C., where his 
new assignment is that of conservation 
equipment engineer in a territory covering 
the upper coastal plain of Georgia and 
South Carolina. 


Cernyw K. Kline has resigned as a mem- 
ber of the agricultural engineering staff of 
Ohio State University to go into business 
with his brother and father at Mendon, 
Mich. The business includes the retail sale 
of farm-operating equipment as well as 
general agricultural engineering service, in- 
cluding irrigation and crop drying. 


Lawrence A. Donoghue recently com- 
pleting his graduate work for the MSA 
degree at Ontario Agricultural College, 
where he has also been employed as a 
graduate assistant in the farm structures di- 
vision of the agricultural engineering de- 
partment, has taken over the duties of in- 
structor and field man with the agricultural 
engineering department at the Kemptville 
Agricultural School, Kemptville, Ont. 


William E. Splinter has joined the agri- 
cultural engineering department at North 
Carolina State College as research associate 
professor. He will devote full time to re- 
search in tobacco mechanization with em- 
phasis on the harvesting aspects. 


Irvin R. Fisher has resigned as agricul- 
tural engineer of the Clay Equipment Corp., 
to accept the position of development man- 
ager of the farm products division of 
Thermoid Co., manufacturers of automotive, 
industrial, oil field and textile products, 
Trenton, N. J. (Continued on page 584) 


NECROLOGY 


Charles N. Stone, former vice-president 
passed away 
July 11. He 


and director of Deere & Co., 
at his home in Moline, IIl., 
had not been in good 
health for some time 
and his passing was 
hastened by the sud- 
den death of Mrs. 
Stone on June 19. 

A native of Minne- 
sota, Mr. Stone en- 
tered the employ of 
Deere & Co. at the 
John Deere Plow 
Works in Moline im- 
mediately on his grad- 
uation from the me- 
chanical engineering 
curriculum at the 
University of Illinois 
in 1904. After pioneering many modern 
factory methods at that plant, he joined the 
newly-formed John Deere Harvester Works 
in 1911. In the years from 1912-19 he was 
manager of the John Deere factory at Wel- 
Ine, Crt. but returned to the Deere Har- 
vesies VWerrs in 1°20. of which ke was 

made general mancgcr in 1923. 

In 1926 Mr. Stone \ was elected 2 director 
of Deere & Co., and in 1934 he was made 


Charles N. Stone 


vice-president in charge of tractor, harvester, 
and Canadian production. At his own re- 
quest, he was relieved of his executive 
duties in 1952, although he continued with 
the company in a consulting capacity. 

Mr. Stone's contributions to engineering 
developments in the farm equipment field 
was recognized by the American Society of 
Agricultural Engineers in 1951 when he 
was awarded the John Deere Gold Medal. 
In connection with this award he was com- 
mended as ‘one of the most fully informed 
men in the industry known not only 
for the breadth of his learning and experi- 
ence, but for the breadth of his outlook.” 


The measure of respect in which Mr. 
Stone was held by his associates at Deere is 
reflected in the statement of Burton F. 
Peek, chairman of the board of Deere 
& Co. who stated “He discharged the 
duties of all his posiMens with the utmost 
zeal, loyalty, and ability.” Compory Pr 
dent Charles Deere Wimnin said, “Mr. 
Stone contributed immeasurably to the 
growth and development of Deere & Co.” 


Mr. Stone is survived by a brother, Albert 


5, Stone, snd teow sisters, Mrs. Edith Stone 
y, Iams my Mary E. Stone, all of 


Culr 
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The BCA Idler Pulley Assembly used on the John Blue Model 
10 Nitro-Shooter is a package unit specifically designed for 
agricultural use. Pulley and bearing are combined in a 
single unit so that installation problems are simplified for 
John Blue Company, Huntsville, Alabama, manufacturer of 


this Anhydrous Ammonia Applicator. 


The BCA Idler Pulley Assembly is adaptable to many 
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agricultural applications including combines, hcy bclers, 
forage harvesters, grain elevators, corn pickers, and cotton 
pickers. The design of the sheaves can be varied for use 
with flat belts, V-belts, or chains. 


This is just one example of how BCA engineering cooperation 
and design assistance helps solve problems involving ball 
bearings. It will be to your advantage to bring your 


problems to us. 
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fence posts “22.8. 


Cecil W. Chapman has been selected by 
the U.S. Soil Conservation Service as state 


~ ; ° “ conservationist for Georgia. Prior to this 
Q. ; TCS On ‘Ve = appointment he has for some time been serv- 
A ing as deputy state conservationist. 
+ 5 iiconstbetietaan —— 


| 
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Robert L. Green has resigned as assistant 
— a professor of agricultural engineering at 
Louisiana State University to accept the 
position of station superintendent of the 
Southeastern Tide Water Experiment Sta- 
tion at Fleming, Ga. The station is a fed- 
erally financed project of the USDA Agri- 
cultural Research Service and is cooperative 
with the Georgia Agricultural Experiment 
Stations. 


me 0 MOR a 


Alton G. Levorson, who recently com- 
pleted an assignment with the FOA mission 
to Turkey, is now employed as agricultural 
engineer in the sales department of the 
Chisholm-Ryder Co., Niagara Falls, N. Y., 
manufacturers of equipment for canning and 
of harvesters for crops to be canned. 


Blaine F. Parker has been appointed as- 
sistant professor of agricultural engineering 
at North Carolina State College, Raleigh. 
He received his B.S. and M.S. degrees in 
agricultural engineering from Virginia Poly- 
technic Institute and his Ph.D. degree from 
Michigan State College last month. 


Henry D. Bowen, who last month received 
his Ph.D. degree in agricultural engineering 
from Michigan State College, has been as- 
sociated with the agricultural engineering 
department of North Carolina State College 
since January 1, 1953, as assistant professor 
in charge of the teaching program in farm 
power and machinery. 


, . C. L. Hamilton, who for exactly 10 years 
@ It’s true. Pressure-creosoted fence posts last 3 to 5 times ecoued os eqieuiined eaginen: ond seatent 


longer than most types of untreated posts. And that long service director, farm division, National Safety 


. . ‘ Council, Chicago, resigned June 1 to accept 
life means money in the farmer’s pocket, not to mention the appointment as a consultant on soil conser- 


i ’ ; vation and erosion control to the Bureau of 
amount of valuable tine and effort he’ll save by not having to Vuk sok aha of ac Ok Geen af 
repair and replace deteriorated untreated posts. the Navy. 


In addition to extra-long service life, pressure-creosoted posts C. B. Richey, formerly holding the posi- 
. tion of harvester engineer, is now super- 
offer another very important advantage—they are unharmed visor of the research section, general engi- 
by repeated grass fires, sustaining, at the most, only a minor neering department, Tractor and Implement 
Division, Ford Motor Co., Birmingham, 

surface char. Michigan. 


For complete information about creosote, write to Koppers Earl G. Johnson, who has been serving 


ivisi i : as drainage engineering advisor to TCA in 
Co., Inc., Tar Products Division, Pittsburgh 19, Pennsylvania. cunaishes wile tis TEA aianelinns thieaion 


to Egypt, has completed his work in that 

country and will return to his former posi- 

ti servationist, Soil Conserva- 

KOPPERS COMPANY, INC., PITTSBURGH 19, PENNSYLVANIA in Gene, CA Meenas al Aan 
Tar Products Division ture, at Milwaukee, Wis. 


DISTRICT OFFICES: Charles T. Hendrickson, who has been 
Woodward, Alabama Boston, Massachusetts, 250 Stuart Street employed at the Battle Creek (Mich.) 
Chicago, Illinois, 122 $. Michigan Avenue Los Angeles, 5, California, 3450 Wilshire Blvd. Works of The Oliver Corp., recently re- 
New York, N. Y., 430 Park Avenue signed to accept employment in the sales 


Pittsburgh, Pennsylvania, Koppers Building department of the U.S. Gypsum Co 


Howard K. Johnson, who has been em- 

All Standard Specifications ployed as an instructor in the agricultural 

engineering department, Purdue University, 

y N seh ed ee §8§6is now a research engineer of Cargill, Inc., 
i | Minneapolis, Minn. 


KOPPERS a a ; : ;. = oa. Leonard M. Bumm has resigned as a 


a eo a . photogrammetric engineer trainee with Aero 
ey = ss ad = ny 4 Service Corp. to accept employment with the 


. Railroad Perishable Inspection Agency at 
The Performance-Proved Wood Preservative Dieteoit, Mich., and will work as a fruit and 


produce inspector for that organization. 
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Design high pressure systems with extra 
tough, extra durable Aeroquip 1509 hose lines TWO high ton- 


sie steel wire 
Aeroquip double wire braid hose lines meet the high — —, 
pressure requirements of hydraulic systems on big farm poenA ule 
equipment. Made to the highest standards in the industry, ber , 
Aeroquip hose lines assure dependable performance Pf J NG opregnated cot- 
always! To your customers, Aeroquip means quick avail- a r A\ ton braids 
ability because Aeroquip bulk hose and detachable, > a a a ; 
reusable fittings are sold by farm dealers everywhere. y ¢$ ifs Tough Saat 
Replacement assemblies can be made in minutes using F/ cea 
ordinary farm tools. Sizes are 4" to 2” . . . for gasoline, j 
grease, oil, and air, as well as hydraulic fluid. Seamless syn-.- 


AEROQUIP SELF-SEALING COUPLINGS disconnect | ae es 
single lines under pressure without loss of fluid, and 
re-connect lines under pressure without allowing y ; 

air to enter the fluid system. Changing of hydraulic ae oe 
implements and attachments is easy and quick! able fitting 

Write for complete information. 


=y\e roqul 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 


SALES OFFICES: Burbank, Calif. ¢ Dayton, Ohio « Hagerstown, Md. « High Point, N.C. « Miami Springs, Fla. « Minneapolis, Minn. ¢ Portland, Ore. « Van Wert, Ohio « Wichita, Kans 
IN CANADA: Prenco Progress and Engineering Corporation Ltd., Toronto e IN ENGLAND: Super Oil Seals & Gaskets, Ltd., Birmingham 


AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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As an experiment, half the 320 tons of hay put in this barn in 
1953 was chopped, half baled, but the cows wasted more of the 
baled this winter. They also eat more when Joe and his father 
sprinkle salt water on it. “‘We like this barn best for labor 


Joe Kargel looks at the 42-inch fan and 10-horsepower motor at 
the side of the barn. The fan blows drying, cooling air into 
an air chamber in the middle of the barn, and tunnels in center 


of both ends of barn carry this air to all the hay in the barn. 
Tunnel sections are removed as cows eat their way into the hay. 
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it saves us,” they say, and it frees them from worry about bad 
weather (they dry hay inside after a few hours of field curing) 
and they get hay with more leaves and higher protein content. 
Cows push the self-feeding mangers in from both ends of barn. 


Joe folds up gate which controls flow of air in tunnel. Gate 
can be locked in any of tunnel’s arches, making it possible to 
dry hay at any spot in barn. Lateral ducts on floor (opening 
at lower right) carry air to sides of barn and are spaced to 
insure complete circulation through all the hay stored in barn. 
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A new way to handle hay revolutionized this 
Minnesota farm. Any ideas here you can use? 


If you’re looking for little labor and lots of 
efficiency on a dairy farm, visit Joe Kargel and 
his father at Lake Elmo, Minnesota. They farm 
250 acres, milk 28 cows, have no hired help and 
plan to increase their milking herd to 75 cows 
by the end of next year. The buildings and cows 
do most of the work on this farm and Joe and his 
father do the planning. You get your first idea 
of how efficient the operation is when you look 


There’s a Quonset™ for Every Job on your Farmstead 
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ven the farmstead arrangement is efficient on the Kargel farm. 
Sel he house is convenient but not too close to other buildings. 
Sec verything is built on a knoll with good drainage, and barns 


‘wo men put a cow a minute through this 8-cow milking parlor. 
mDial settings on feed chutes give each cow the right amount of 
mfeed in bowl, there’s hot and cold water in each pit, the men 
meaise and lower gates at a touch and sloping concrete walls on 
mstalls give cows minimum foot room, makes them all stand still. 


- 
rs ’ ay 
ee 


Fe gi gre oe 


: 


are located to give livestock the most protection from winds. 
There are 55 acres of pasture and hay-grain-corn rotation is 
used on the rest, with grain following three years of alfalfa. 


andl 


at their Quonset 40 by 100 hay drying and storage 
barn, with self-feeding mangers at each end and 
the cows feeding themselves. Alongside this is 
a Quonset 32 by 132 loose-housing barn where the 
cows find shelter when they’re not eating. It’s 
only a few steps from one end of this barn to a 
Quonset 20 by 156. The closest end of this is a 
holding area leading to a big 8-cow pit milking 
parlor with feed bins overhead and a milk house 
at one side. An 8-foot vestibule separates all 
this from a calf barn and lets the cows out of the 
milking parlor. And it all started because the 
Kargels wanted a better way to handle hay. 


prooucee 


GREAT LAKES STEEL CORPORATION Gis) 
Stran-Steel Division Ecorse, Detroit 29, Mich. “= 
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These cans will be replaced by a bulk cooler just as soon as a 
bulk route is established in the Kargel neighborhood. Two big 
windows at Joe’s left give complete view of the milking parlor. 
Joe’s oldest son (he has four) is only 12, but the work is so 
easy in this milking parlor that he frequently mans one pit. 
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Similar castings? Yes, buta 
closer look will reveal many 
common defects in one. 


(aly et so.» 


After finished costs are compiled, then and only then 
can you evaluate the quality of a steel casting. 
Basic cost alone is no “‘yardstick”’ for value when 
accuracy, soundness and other qualifications necessary to 
economical processing, are not included. Excessive 
machine work .. . or ultimate rejection due to hidden 
flaws, can skyrocket finished costs. 


Consistently high quality is not achieved by 
guesswork. Unitcast meets all customer specifications 
with experience and equipment second to none! Every 
facility is employed for a specific purpose . . . with 
a single objective, to deliver the best quality steel castings 
at the lowest possible price. 


Unitcast will assure you “value received’’. Write 
or call today! No obligation. 


UNITCAST CORPORATION + Toledo 9, Ohio 


In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 


QUALITY 
STEEL 
CASTINGS 


Applicants for Membership 
The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Andersen, Bob R.—Owner, Evergreen Build- 
ers, 1382 Smith Rd., Bellingham, Wash. 


Bloodworth, Joseph C.—Assistant chief of 
program development branch, U.S. Army, 
Corps of Engineers. (Mail) Apt. 29, 115 
Crestwood Dr., Daly City, Calif. 

Boyd, Morton, M.—6 Lynton Lane, Ben 
Avon Heights, Pittsburgh 6, Pa. 

Chatelain, Paul E. — 2nd Lt., USAF. 
(Mail) 2022 Cambrome St., New Or- 
leans, La. 


Cox, Stanley L.—Engineer, General Elec- 
tric Co. (Mail) 876 Highland Ave., 
South Portland, Me. 


Disselkamp, Donald E.—Trainee, Caterpillar 
Tractor Co. (Mail) RR 1, Morris, Minn. 


Fleharty, Gerald—Engineer, Dempster Mill 
Mfg. Co., Beatrice, Nebr. (Mail) 612 
N. Fourth. 

Henry, Samuel F.— Rural representative, 
Pennsylvania Power Co. (Mail) RR 3, 
Slippery Rock, Pa. 

Holt, Duncan E.--District manager, Interna- 
tional Harvester Co., 580 Whitehall St., 
SW, Atlanta 2, Ga. 

Lewis, Thomas P.—Building inspector, Cot- 
ton States Mutual Insurance Co. (Mail) 
RR 3, Box 137, Fitzgerald, Ga. 


Lindsay, George G.—Lecturer in agricul- 
tural engineering, Canterbury Agricul- 
tural College, Christchurch, New Zealand 
(Mail) Lincoln College 


Mann, John F.—Engineering trainee, Gen- 
eral Electric Co., Ft. Wayne, Ind. (Mail) 
2021%: S. Harrison St. 


Martin, Keith B.—Engineer, Yallahs Valley 
Land Authority, 58 Brentford Rd., Cross 
Roads, Jamaica, British West Indies 


Milligan, James S. — Engineering trainee, 
Schlumberger Well Surveying Corp., 
Electra, Tex. (Mail) 308 W. Michigan 


Noonan, Francis D.—Agricultural engineer, 
Bureau of Indian Affairs, (USDI) 
(Mail) Frankfort, S. D. 


Patil, Uttamrao A.—Consulting engineer, 
205 Virginia Ave., Rochester, Pa. 


Perry, Thomas A.—Partner George A. Perry 
and Son, Arlington, S. D. 


Schwanz, H. Lee—Associate editor, Country 
Gentleman, Independence Square, Phila- 
delphia 5, Pa. 


Seath, Donald D.—Production trainee, Ral- 
ston Purina Co. (Mail) 1231’ Waldron, 
W. Lafayette, Ind. 


Smith, Homer K.—Student, University of 
Tennessee (Mail) 3805 Bristol Hwy., 
Kingsport, Tenn. 

Swihart, Maurice L.—Rural representative, 
Indiana & Michigan Electric Co., Ft. 
Wayne, Ind. (Mail) 2414 S. Wayne Ave. 


Transfer of Membership Grade 


Hotchkiss, K. W.—Co-owner, Hotchkiss & 
Rietveld, Clarks Grove, Minn. (Associate 
Member to Member) 


Rooney, Robert P.—District agricultural en- 
gineer, N.Y. State College of Agricul- 
ture. (Mail) Main St., Wyoming, N. Y. 
(Affiliate to Associate Member) 

Schleusener, Paul E.—Assistant professor in 
agricultural engineering, University of 
Nebraska, Lincoln, Nebr. (Associate 
Member to Member) 
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Farm Tractor Brakes... 


backed by the greatest name in braking 


For 25 years Bendix has specialized in building brakes for 
the automotive industry. In that period of time the Bendix 
Products Division at South Bend has built more than 90 
million brakes for passenger cars, trucks and farm tractors. 


These are reasons why tractor manufacturers—as well as 


passenger car and truck manufacturers—look to Bendix 
as brake headquarters. 


Bendix Brakes for farm tractors are specifically designed 
for the exacting needs of this class of service, combining 
rugged, dependable and smooth action with low cost. 
That’s why Bendix Brakes are the logical choice for the 
modern tractor. 


The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action in 
both forward and reverse. Rugged design 
assures uniform performance day after day, Let Bendix* farm tractor brake engineers help you solve 
under the most severe field and road work. your brake problems. Write for detailed information. 


BENDIX + civision SOUTH BEND Sencbe 


AVIATION CORPORATION 
EXPORT SALES: 
Bendix International Division, 205 East 42nd St., New York 17, N. Y. «© Canadian Sales: Bendix-Eclipse of Canada, Ltd., Windsor, Ontario, Canada 
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ca NEW BOOKS 


Supplemental Irrigation for Eastern 
United States, by Harry Rubey. Cloth, 209 
pages, 5x8 inches. Illustrated and in- 
dexed. Interstate Printers and Publishers 
(Danville, Ill.) $3.50. 

This is a practical guide designed to be a 
help to farmers, agricultural extension work- 
ers, and technical advisers in its field, writ- 
ten so that it may be understood by persons 
with little previous knowledge of the sub- 
ject. Chapters cover Introduction, Favorable 
Conditions Necessary, Sources and Con- 
veyance of Water Supply, Methods of 
Applying Water to the Land, Surface Irri- 
gation, Irrigation by Sprinkling, Water 
Requirements, Water and Fertilizer Team 
Up for Better Yields, Costs and Profits, and 
Conclusions. Appendixes present informa- 
tion on How to Go About Starting Irriga- 

OU can fill all farm machinery requirements for tion, Glossary, Pumping, Sprinkler Systems, 
wire rope and rope fittings from Upson-Walton Surface Leveling Systems, Surface Distribu- 
—with products especially engineered for safety. tion Systems, and Selected and Annotated 

: : References. 
Complete catalogs of wire rope and rope fittings wei uid si a diel 
ee eating, Ventilating an ir Condi- 
available free on request. tioning Guide, 1954 (32nd edition). Cloth, 
Upson-Walton wire rope is xxiv + 1616 pages, 6x 9 inches. Illustrated 


available in all standard construc- and indexed. American Society of Heating 
dene. aad ones particularly eulend and Ventilating Engineers (62 Worth St., 
° 


x 4 New York 13, N. Y.) $10.00. 
to farm machinery use. We wel- Technical and manufacturers catalog data 
come an opportunity to work with sections. Subsection and chapter headings 
you in selecting the wire rope for and arrangement in the technical data sec- 


: ae tion are substantially the same as for last 
tei or gh song ni year’s edition. The Technical Data Section 
ae this field means better has been increased by 32 pages to a total of 
service for you. 1128 pages—the largest to date. The Manu- 

facturers’ Catalog Data Section has also been 
enlarged to 486 pages. New features of this 
volume include a chapter on ‘Residential 


Summer Air Conditioning.” New informa- 
CLIPS tion has also been added on methods of ob- 
taining local relief in hot, humid environ- 
forged steel (as ments, air and gas cleaning, steam require- 
shown) — Malle- TURNBUCXLES ments of process equipment, and character- 
able iron enam- Dro forged steel, istics of pipe and tubing. 


eled or galva- weldless—self-col- Chapters brought up to date by major 


Galvanized drop 


nized—For rope ored or hot galva- changes include those on heating load, fuels 
diameters: %” to nized—with and with- 


14”. aia stl, Haat, One and combustion, chimneys and draft calcu- 
or jaw end fittings— lations, panel heating, pipe, fittings, weld- 
Thread diameters _ ings, district heating, air cleaning, automatic 
%” to 2”. controls, electric heating, and owning and 

operating costs. The 51 chapters of The 
Guide are grouped in seven sections and in- 
clude such topics as: Fundamentals, Human 
Reactions, Heating and Cooling Loads, Com- 
bustion and Consumption of Fuels, Systems 
and Equipment, Special Systems, and Instru- 
ments and Codes. The ASHVE Psychro- 
metric Chart is included separately in large 
size, 24 x 32 in, and is printed in two colors 
to facilitate the solution of problems  in- 
volving air. 


The Economic Almanac 1953-54, of 

the National Industrial Conference Board. 

Twelfth edition. Cloth xit+740 pages, 

iat 51%4x8 inches. Thomas Y. Crowell Co., 

SHACKLES THIMBLES ty (432 Fourth Ave., New York 16, N. Y.) 
Drop forged steel— Hot galvanized wrought $3.95. 


enameled or hot galva- steel — regular and Tabulated data on Population, Resources, 
nized—Chain or anchor heavy weights we For Agriculture, Prices, Banking and Finance, 
pinto eee eal roe oe “> iy aaa 7 Public and Private Debt, Communications, 
2" ° " ‘ Transportation, Trade, Electricity and Gas, 
; Construction, Service, Mining, Manufactur- 
ing, American Enterprise—General, Statistics 

of Individual Industries, The Labor Force, 


THE UPSON-WALTON COMPANY Consumption and the Standard of Living, 


Individual Savings and National Wealth, 
12500 ELMWOOD AVENUE - CLEVELAND 11, OHIO National Income, Public Finance, United 


New York > Chicago . Pittsburgh States Foreign Trade, International Finan- 
cial Position of the United States, and 
MANUFACTURERS OF WIRE ROPE, FITTINGS, TACKLE BLOCKS—ESTABLISHED 1871 International Economic Statistics. 
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CHECK these important 


differences in augers 
for farm machines 


ONE-PIECE HELICOID FLIGHTING has greater smoothness and 
strength. Link-Belt also builds many different shapes in various 
metals to meet your specific needs—cut flight, short pitch, 
ribbon flight, tapering, double flight to name a few. 


UNIFORM PITCH — Specialized modern machinery as- 
sures accurate forming, producing uniformity in flight- 
ing curvature. 


ONLY SPECIALLY SELECTED STEELS are used to 
meet Link-Belt’s rigid specifications — assur- 
ing smooth flight surfaces. 


STRAIGHTNESS is checked before shipping 
and extra care is taken in handling and 
loading. 


Complete auger for this harvester-thresher is furnished by 
Link-Belt. Opposed flights move cut grain to center, deliver 
it to pick-up conveyor. 


LINK-BELT gives you sound engineering 


f 
plus accuracy of manufacture Typical examples 0 
Link-Belt Augers 
for top performance é Sectional-light 


HEN you make a Link-Belt auger part of your farm pig a A 


machine, you can be sure of efficient operation plus Helicoid flight with end, plain beater Helicoid flight auger 
long-life, low-maintenance service. Link-Belt builds or 
augers for every purpose—gathering cut grain back of eed en temeeemeialieg te Ja 1% x 
the sickle bar, conveying, elevating, spreading, feeding, Geek Gein ott v v t 
mixing or digging. center saw-tooth beater Unmounted Helicoid flighting 
Each can be engineered for your specific requirements 
... each will provide long-lasting efficiency, thanks to 
Link-Belt’s unequalled accuracy of manufacture. Let your 
nearby Link-Belt sales representative point out the many 
important differences in augers to you. And be sure he 
gives you a copy of Book 2289, covering Link-Belt’s 
regular line of conveyor screws and components. FARM MACHINE AUGERS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Prin- 
cipal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N. S. W.; South Africa, Springs. 
Representatives Throughout the World. 13,384 
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NEW BULLETINS 


Fertilizing Through Irrigation Water, by 
John R. Davis and R. L. Cook. Michigan 
State College (East Lansing), Extension 
Bulletin 324 (June, 1954). A 23-page 
bulletin describing fertilizer and equipment 
aspects of applying plant nutrients through 
irrigation waters. Primary attention is 
focused on fertilizing through sprinkler ir- 
rigation systems. The bulletin covers fer- 
tilizers suited for application, methods of 
applying the fertilizer, quantities to apply, 
practical hints for the farmer, mixing and 
storing fertilizers, and information on ap- 
plying insecticides and fungicides through 
irrigation water. 


An Instrument for Recording Shaft 
Speeds, by O. J. J. Rogers and D. W. Tan- 
ner. Technical Memorandum No. 101 
(March, 1954) National Institute of Agri- 
cultural Engineering (Wrest Park, Silsoe, 
Bedfordshire, England). This describes 
means by which Kelvin and Hughes strain- 
recording equipment can be used to record 
voltage rather than impedance changes and 
in conjunction with an electrical tachometer, 
to record shaft speeds. 


Tobacco Priming Studies, by C. W. 
Suggs and R. W. Wilson. North Carolina 
Agricultural Experiment Station (Raleigh), 


er the going’s tough, you 
find Le Roi engines. They power 
oilfield, construction, industrial, — 
ind farm machinery. Here's a — 


typical construction-field applica- — 
— powering a Littleford 


Agricultural Engineering Information Cir- 
cular No. 9 (April, 1954). Reports results 
of studies designed to experimentally deter- 
mine benefits of priming tobacco riding 
versus the conventional walking method 
now used. Fatigue (measured by increase 


7 nous Distributor. a 


Le Roi engines are the most 
powerful engines in the 
medium-speed, heavy-duty class 


OU don’t have to pamper Le Roi power — punishment 

is its meat. That’s because a Le Roi is a valve-in-head 
engine designed specifically for the specialized power re- 
quirements of heavy-duty service. 

A Le Roi is precision-machined for smooth operation and 
long life. It has plenty of power in reserve to handle the 
heavy load. And thousands of applications prove it has the 
stamina it needs to take a beating and stay right on the 
job for more. ~ 

Yes, sir, profitable performance starts with Le Roi heavy- 
duty power. Le Roi is your best buy — whether you're 
getting new equipment or replacement engines, or whether 
you're looking for an efficient power plant for the equip- 
ment you've designed. Le Roi has a full range of sizes from 
15 to 635 hp — for gasoline, natural gas, butane. 


Write for bulletins. 


A Subsidiary of Westinghouse Air Brake Co. 
MILWAUKEE 14, WISCONSIN 


Plants: Milwaukee ® Cleveland — Greenwich — Dunkirk, Ohio © Coldwater, Michigan 


in heartbeat rate), speed, quality, and oper- 
ator preference results were secured from 
the various treatments. The results showed 
riding to be highly beneficial in the amount 
of energy saved over walking. 


Loose Housing for Dairy Cattle, by 
Thayer Cleaver and Robert G. Yeck. Agri- 
cultural Information Bulletin No. 98, U.S. 
Department of Agriculture (Washington, 
D.C.). Recommends layout, construction 
features, and related operating practices 
which meet requirements for Grade A milk 
in most areas. 


NIAE Bulletins. The following bulletins 
have been received recently from the Na- 
tional Institute of Agricultural Engineering, 
Wrest Park, Silsoe, Bedfordshire, England. 


Report on Test of the “Holt” Straw De- 
flector—No. 86. 


Ventilation and the Supply of Carbon 
Dioxide to a Glasshouse Tomato Crop — 
Technical Memorandum No. 87. 


Testing a Spray Deposit Analyser—Tech- 
nical Memorandum No. 100. 


Agricultural and Horticultural Engineer- 
ing Abstracts, Vol. 5, 1954, No. 1. 


Effectiveness of Nails versus Staples for 
Fastening Underlayment, by E. Geo. Stern, 
Virginia Polytechnic Institute (Blacksburg ) 
Wood Research Laboratory Bulletin No. 13 
(February, 1954). Reports in 8 pages of 
text, tables and illustrations results in hold- 
ing power favorable to ringed-shank nails, 
over either smooth-shanked nails or staples. 


Experiments in Harvesting and Preserving 
Alfalfa for Dairy Cattle Feed, by J. B. Shep- 
herd et al. Technical Bulletin No. 1079 
(February, 1954) U.S. Department of Agri- 
culture, Washington 25, D.C. (Superinten- 
dent of Documents, 45 cents.) Reports re- 
sults favorable to dried hay and wilted silage 
over field cured hay, in terms of relative 


milk production. (Continued on page 594) 
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are Your Common Goal... 


PORTABLE SPRINKLER IRRIGATION 
Is One Of The Ways To Achieve This Goal 


Both you, and your local farm equipment dealer 
want to improve farming methods in your com- 
munity. One of the best ways to reach this goa! is 
by planned production with portable sprinkler 
irrigation. Earlier crops and an extended growing 
season mean more plantings... ready for market 
as planned because with portable sprinkler irri- 
gation moisture is available precisely when needed 
to germinate seeds and encourage growth. Im- 
proved crop quality, increased yields and protec- 
tion against dry spells are some of the other 
advantages of portable sprinkler irrigation you can 
point out to farmers. 


COMBINE YOUR TALENTS 


Your agricultural knowledge is invaluable in ad- 
vising farmers on the best sprinkler irrigation 


practices to meet their needs. And, the experience 
of your local farm equipment dealer who sells 
Reynolds Aluminum Irrigation Pipe can be put to 
advantage, too, in designing a portable sprinkler 
irrigation system that meets the specific require- 
ments of the farmers you advise. 


ACHIEVE YOUR GOAL 


Remember—when you work with a dealer who 
handles Reynolds Aluminum Irrigation Pipe, you 
work with a man who sells a quality product. Strong, 
light-weight, rustproof Reynolds Aluminum Irriga- 
tion Pipe is the /ifelineof a reliable portable sprinkler 
irrigation system. Cooperating, you and the dealer 
can achieve your common goal— planned production 
. . . a more profitable farming method for the 
forward-looking farmers in your community. 


Bs [ 


en 


ae 


Reynolds Metals Company, 2588 South Third Street 
Louisville 1, Kentucky 


Write for your copy of this free 


booklet on portable sprinkler ir- Please send “More Income Per Acre,” your new illustrated booklet on the 


rigation systems. application and advantages of portable sprinkler irrigation. 


Name___ 


Member of R.F.D. or Street 


Town Se eee — 


| 
| 
| 
SSS 
SPRINKLER IRRIGATION _/// [2% J, . Senet. Reaneieree > 
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NEW BULLETINS 


(Continued from page 592) 


The Effect of Solar Radiation on Meas- 
urements of Glasshouse Air Temperature, 
by L .G. Morris and K. W. Winspear, Na- 
tional Institute of Agricultural Engineering 
(Wrest Park, Silsoe, Bedfordshire, Eng- 
land) Technical Memorandum No. 102 
(May, 1954). Measurements with typical 
thermometer installations compared with 
those of aspirated thermocouples and the 
Assman _ psychrometer, to show errors in 
thermometer readings, with observed errors 
running up to 20 F. 


A Survey of In-Bin Drying Plants in 
Scotland, 1952, by G. G. Corbett and A. 
Veitch. Scottish Machinery Testing Station 
(Howden, Mid Calder, Midlothian, Scot- 


land) Technical Memorandum No. 103 
(March, 1954). Reports on descriptions of 
plants, weather during harvest and drying 
season, plant performance, grain deteriora- 
tion and plant management. 


Making Durable Concrete Drain Tile on 
Packer-Head Machines, by Philip W. Man- 
son and Dalton G. Miller. Minnesota Agri- 
cultural Experiment Station (University 
Farm, St. Paul) Bulletin 426 (May, 1954). 
Practice recommendations based on research 
and covering aggregates and cement, max- 
imum mixing water, compaction of mate- 
rials, tile curing, special soil considerations, 
and conclusions, with an appendix on bed- 
ding and allowable depths. 


Lessons in Farm Electrification, by E. F. 
Olver, R. N. Jones, D. R. McClay, and F. 
Anthony. Pennsylvania State University, 


Most Specified for | 
. ORIGINAL 


EQUIPME 
ER 


HEAVY-DUTY 


thin- Cooled 


. POT 
WISCONSIN 


T 


ENGINES 3 to 36 HP. 


In the design, manufacture, and ultimate use-purchase, 
of mechanized field and industria! equipment .. . 
Wisconsin Heavy-Duty Air-Cooled Engines are speci- 
fied as Original Equipment Power Components to a 
greater extent than any other make of engine, within 


a 3 to 36 hp. range. 


The above statement has been adequately substantiated 
by U. S. Census Bureau reports, the most recent of 


which indicates that more than 50% 


of ALL engines 


within an 11 to 175 cu. in. displacement range are 
Wisconsin Air-Cooled Engines (exclusive of outboard 
marine, automotive and “captive” engines). 


This dominant preference must necessarily be based 


on actual performance records of users . . . because 


15 to 36 hp. 


Wisconsin Engines are not sold on a “price” basis. 
These engines have the inherent Lugging Power that 


stays with the job, eliminating “stop-and-go” delays, 
saving manpower and manhours.. . and delivering 


TO Fit THE 


“Most H. P. Hours” of on-the-job service, with mini- 


mum servicing. 


If this makes sense to you, let’s get together. Write 


for engineering and descriptive data. 


gieoryecneey 46, WISCONSIN 


A 7991-141-AAA 


College of Agriculture (State College) 
Miscellaneous Publication No. 2 (August, 
1954). A demonstration guide prepared as 
a help to vo-ag teachers, 4-H workers, power 
suppliers, and other extension personnel, 
with lessons on principles of polarized cir- 
cuits, measuring electricity, wire size, mo- 
tors, heating, lighting, and wiring layouts. 
Available at 3 for $1.00 in Pennsylvania, 2 
for $1.00 elsewhere. 


Septic Tanks — Design, Construction, 
Maintenance, by N. Henry Wooding, Jr., 
and R. R. Kountz, Pennsylvania State Uni- 
versity (State College) Extension Service, 
Special Circular 17 (June, 1954). Double 
folded to 8'%4x11-inch page size, this gives 
three pages of condensed text on the subject. 
Unfolded, the reverse side shows drawings 
and pictures of recommended installations, 
with tabulated data on capacities, dimen- 
sions, and disposal field requirements. 


Planning Farm Fencing. Southern Asso- 
ciation of Agricultural Engineering and 
Vocational Agriculture (University of Geor- 
gia, Athens, April, 1954). Vocational teach- 
ing material edited to junior high school 
reading level, with chapters on Planning 
Location and Arrangement of Fences, De- 
termining the Kind of Fence to Use, Deter- 
mining What Quality Fencing to Buy, 
Selecting an Electric Fence Controller, De- 
ciding What Kind of End or Corner Con- 
struction to Use, Determining the Kind and 
Number of Line Posts to Use, and Deter- 
mining Types of Passageways Needed. 


Building Farm Fences. Southern Associ- 
ation of Agricultural Engineering and Vo- 
cational Agriculture (University of Geor- 
gia, Athens, May, 1954). A companion pub- 
lication to “Planning Farm Fencing,” with 
chapters on Building a Woven Wire Fence, 
Building a Barbed Wire Fence, Grounding 
Wire Fences for Lightning Protection, 
Building a Movable Fence, and Building 
Board Fences. 


Twenty-Ninth Annual Report of the Kan- 
sas Committee on the Relation of Electricity 
to Agriculture (1953). Limited circulation, 
Department of Agricultural Engineering, 
Kansas State College (Manhattan). Pre- 
sents a report of the 29th annual meeting 
of the Committee, including information 
presented on a “Rural Electrification Sur- 
vey” by the Kansas Corporation Commis- 
sion; “Analysis of Extraction of Heat from 
Earth by Intermittent Operation of a Ground 
Coil Heat Exchanger,’ by Chester P. Davis, 
Jr.; “A Laboratory Investigation of a Heat 
Pump Grain Drier,’ by Ralph Lipper; 
‘Heat Pump Water Heater Operational 
Tests,” by Chester P. Davis, Jr.; “Electric- 
ity in Wheat Storage,” by F. C. Fenton; 
“Automatic Grinding and Mixing of Ear 
Corn and Small Grains,” by Ralph I. Lip- 
per; “Summary of Evaluation of the Phase 
Converter-Three-Phase Motor” ; Evaluation 
of the Phase Converter-Three Phase Motor,” 
by John W. Hooper and Kenneth A. Hark- 
ness; “The Vocational Agriculture Educa- 
tion Program,” by Kenneth Harkness; 
“Summary of the 4-H Club Farm and Home 
Electric Leaders Training Conference,’ by 
Harold Stover; “The Kansas C. R. E. A.— 
Its History and Purpose,” by F. C. Fenton, 
Henry M. Turrell, F. M. Kimball, Fred J. 
Yarrow, Charles Ellis, S$. W. Milligan and 
H. S. Hinrichs. 


Nailed Trussed Rafter of 24-ft Span 
and 3-in-12 Pitch, by E. George Stern. Vir- 
ginia Polytechnic Institute Wood Research 
Laboratory (Blacksburg) Bulletin No. 14 
(April, 1954). Construction details and 
test data indicating characteristics. 
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RAIN BIRDS, Set the pace ae Performance 


More enn use Rain Birds than any other 
sprinklers. Why? Rain Birds’ simplicity of 
design and unexcelled performance answer 
today’s irrigation requirements. For your pro- 
tection look for the name “RAIN BIRD” on the 
sprinklers you buy. 

Be sure the sprinkling system you get meets 
American Society of Agricultural Engineers 


\ \\ 
STOW 


FLEXIBLE SHAFT 
1 TRUCK 


Talk about efficiency... 
One man, one truck and one 
STOW flexible shaft now do 


the job that formerly required 


4 men and two trucks—and in 
half the time! 


Yes, a STOW flexible shaft 
makes the difference. Perhaps 
you can use STOW flexible 
shafting to advantage in some 
of the power transmission 
problems you are working on 
right now. STOW engineers 
are at your disposal. Check 
on the advantages of flexible 
shafting in connection with 
your next power transmission 
problem. 


standards and fits your needs exactly. 


flexible 
shaft 


makes 
the 
difference 


Our research and 
planning department is at 
your service. Consult us eo en ees 
today without obligation. RAINY ‘SPRINKLER ‘SALES — 


bs: 609 WEST LAKE st, § PEORIA 5, ILLINOIS 


— 


A STOW 1” shaft powers this feed 
conveyor which feeds 200,000 ducks 
on a Long Island Duck Farm each day. \\ 
Formerly 4 men, 2 trucks were required i \\ 
to do the job. 


Shainginbitieii ss 
OF a ag 


Write today for FREE Engi- 
neering aids. This handy 
torque calculator and Bul- 
letin 525 titled Engineering 
Data are yours for the 
asking. Write today on your 
company letterhead. 


A Wheel for Every Job! 


Our engineers will recommend the most 
efficient and economical wheel and axle assembly for 
your unit. We invite your inquiries. 


WRITE US FOR CATALOG 


ELECTRIC WHEEL CO. 


2806 SPRUCE, QUINCY, ILLINOIS STOW MANUFACTURING CO. 


39 Shear Street 
BINGHAMTON, N. Y. 
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NE PRODUCTS 


CATALOGS 
Hardenability of Steels 


International Nickel Co., 67 Wall St., 
New York 5, N. Y., will send on request to 
interested readers a copy of its bulletin A-63 
“Some Aspects of the Hardenability of 
Steels,” containing 12 pages documented 
with charts and photomicrographs. The se- 


lection of steels solely on the basis of the 


usual hardenability tests may be an inade- 
quate procedure especially where optimum 
performance qualities are essential or de- 
sired. Steels with the same end-quench 
hardness curves or hardenability are shown 


K160 6.6 H.P. 
K330 11.8 H.P. 
K660 26.8 H.P. 


in this bulletin to have much different 
toughness as measured by notch-bar tests at 
equal hardness and strength levels. 


A New Press Grain Drill 


International Harvester Co., 180 N. Mich- 
igan Ave., Chicago 1, IIl., announces a new 
press grain drill, the McCormick K-6, for 
areas where low rainfall and light, loose soil 
make soil and water conservation important. 
It is built in 7, 10, and 12-foot sizes, has 
20-in-diameter press wheels that provide a 
firm pressing action desirable in loose seed- 
beds. A new arch-type frame makes it pos- 
sible to equip this drill with regular double- 
disk furrow openers, or with three different 
types of single-disk openers. The drill has 
a strong, rigid welded-steel frame and the 


3.6 H.-P. 


Kohler Engines are engineered and manufac- 
tured to the high standards which have made 
the Kohler mark known for quality the world 
over. 

Power for garden tractors, pumps, sprayers, 
snow removal equipment, grain elevators, 
hoists, portable saws, concrete mixers, com- 


pressors, industrial lift trucks. 


Kohler Co., Kohler, Wisconsin 
Established 1873 
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Write for information 


forecarriage wheels are full castoring. It 
will sow all the grains in a wide range of 
quantities, and a depth regulator increases 
the speed and ease of obtaining the exact 
planting depth required. 


Direct Electric Starting for 
Diesel Tractor 


Caterpillar Tractor 
Company, Peoria, IIl., 
- announces that after 
years of cooperative 
research by that 
company and General 
Electric Co., it has 
developed the glow 
plug, which, acting as 
a heating element, ex- 
tends into the pre- 
combustion chamber. 
When activated by 
battery current, the 
glow plug reaches a 
temperature of 1800 
deg within 30 sec. The 
glow plug is part of a 
direct electric-starting 
system that provides 
positive starting of 
Caterpillar diesel trac- 
tors in below freezing 
weather. About the 
size of an _ ordinary 
pencil, the glow plug 
is actually a heating element, part of which 
extends into the combustion chamber of the 
diesel engine. It is available as original 
equipment for the Caterpillar D4 track-type 
tractor. 


Corn Picker-Forage Harvester 


J. I. Case Co., Racine, Wis., has intro- 
duced a new corn harvester which is a com- 
bination corn picker and forage harvester. 
The machines picks the ears and elevates 
them into a trailing wagon. Stalks and 


Re eS aon 


leaves are cut and chopped or shredded and 
delivered to a side-drawn wagon for use as 
feed or bedding, or dropped on the ground. 
The new harvester can be quickly attached 
to the base unit of the current Case field 
forage harvester, the same as the row-crop, 
field cutter and windrow attachments. 
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ORARS 


of every description — 


made to your specifications 


‘ The gears you buy from E. B. Sewall are made 
by men who are fussy about specifications. 
They've got the finest equipment and know 
how to use it. If you specify .0002” tolerance, 
you get it—at each tooth on every gear we 
ship. We're in a brand new plant, equipped 
to handle your gear requirements. Send 
specifications and quantity for our quotation. 


Your inquiry will be answered promptly 


E. B. Sewall Mfg. Co., 702 Glendale St., St. Paul 14, Minn. 


WANTED FOR EXPORT! 


Tractors, Pumps and Other 
Agricultural Implements 


A successful, well-established and solidly financed or- 
ganization of Export Managers, specializing in agricultural 
engineering and farm equipment sales, desires to add a few 
select non-competitive lines to its expanding business abroad. 


We are an aggressive sales organization with a fine 
record of achievement. During the past five years, we have 
invested over $80,000 in travel and research abroad to sur- 
vey, sell, appoint and train top-ranking field representatives. 


We do all of our own financing, paying manufacturers 
and suppliers f.o.b. port of shipment, thus relieving them 
of credit risks, language and exchange problems and com- 
plicated paper procedures. You make it — we sell it and 
pay you for it! 


If you manufacture good agricultural equipment or 
farm implements and would like to increase your foreign 
sales substantially, here is an excellent opportunity for you 
to do so. 


Write us giving full particulars of your line. We shall 
be happy to hear from you. 


Address box number SK854, c/o AGRICULTURAL ENGI- 
NEERING, St. Joseph, Michigan. 


AGRICULTURAL ENGINEERING for August 1954 


More than ever before farmers look to agri- 
cultural engineers for advice in planning and 
building adequate grain storages. Whether these 
farmers hold their grain for feed or for later sale, 
they must protect it from damage or destruction 
by fire, moisture, wind and vermin. 


Your advice will be sound if you recommend 
concrete granaries. They make ideal storages. They 
are firesafe, clean, dry, ratproof and safe from 
windstorms that often damage less sturdy con- 
struction. These are the reasons why practically all 
the large grain elevators in the country are built 
of concrete. 


The advantages of concrete granaries are avail- 
able to any farmer, whether he produces 1,000 or 
100,000 bu., but concrete grain storages should 
be engineered to individual requirements and to 
local conditions. That’s the kind of helpful service 
that American farmers depend upon you for. 


PORTLAND CEMENT ASSOCIATION 


Dept. 8-1, 33 W. Grand Avenue, Chicago 10, Illinois 


A national organization to impreve and extend the uses of portland cement 


and concrete through scientific research and engineering field work 
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PERSONNEL SERVICE 
BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not re- 
peated in detail; for further information see 
the issue of AGRICULTURAL ENGINEERING indi- 
cated. 


PosITIONS OPEN —- FEBRUARY — O-19-602. 
MARCH—-0-65-603, 66-604, 67-605. APRIL— 
O-98-614, 106-615, 116-617, MAY—O-149-620, 
155-623, 108-624, 162-625, 173-626. JUNE— 
O-180-627, 181-628, 197-629, 198-630, 182-631. 
JULY—-O0-204-633, 205-634, 207-635, 209-636, 
208-637, 219-638, 222-639, 214-641, 231-642, 
232-643. 


PosITIONS WANTED—-FEBRUARY—W-46-108. 
MARCH-—-W-56-112, 54-113, 37-116. APRIL— 


Pays 3 1G Dividends 


A farm-over drainage ditch being built 
with a 289 EVERSMAN Land Grader end 
Smoother in Iriquois County, Illinois. 


A channel-type drainage terrace in Clay 
County, Indiana constructed with plow, 
form size tractor and 289 EVERSMAN. 


With an EVERSMAN Land Smoother it 
is now easy and inexpensive to move 
dirt from high places, fill pot holes and 
pockets, smooth land to produce an 
even grade over the entire field, and 
obtain proper surface drainage—and 
to build farm-over drainage ditches, 
terraces or diversion ditches which can 
be seeded to grass. It can be used to 
fill gullies and smooth hillsides before 
terracing or contour planting. 

The EVERSMAN is also a complete 
tillage tool for seedbed preparation. 
While automatically leveling the sur- 


W-84-120, 93-123, 109-124, 
107-127. MAY—W-122-128, 146-129, 
JUNE—W-115-131, 164-133, 169-134, 
179-136, 199-137. JULY—W-177-138, 
224-141. 


124-125, 125-126, 
128-130. 
141-135, 


189-139, 


NEW POSITIONS OPEN 


Agricultural Engineer for research on new 
developments and trends in agriculture in rela- 
tion to needs for new machines or modifica- 
tions of existing machines, with full-line farm 
equipment manufacturer in Midwest. Age 25- 
35. BS deg or higher in agricultural or other 
technical engineering. Farm background and 
3 to 6 yr in power and machinery teaching, 
research, extension, design or farming. Ability 
to analyze and evaluate new ideas and prac- 
tices, combined with creative imagination. 
Must also be able to express ideas orally and in 
writing and sketching, and able to cooperate 
with others. Some travel required. Good op- 
portunity for advancement. Salary open. 
O-242-644 


face to remove high places and low 
places the Leveler breaks clods, pulver- 
izes the soil and makes a well packed 
seedbed which holds moisture, assures 
rapid field drying, best utilization of 
available moisture by equalized water 
distribution to all plants. Write for use- 
ful Free Booklet that will tell you more 
about land smoothing and grading for 
more efficient irrigation, surface drain- 
age and better seedbed preparation. 


EVERSMAN MFG. CO. 


CURTIS & FIFTH * DEPT.'-156 * DENVER, COLO, 


Agricultural Engineer to head product de- 
velopment program on crop driers, aeration sys- 
tems and related equipment, with established 
manufacturer in Midwest. Age 25-40. BS deg 
or higher in agricultural or mechanical engi- 
neering. Experience in design, estimating and 
development work. Able to supervise work of 
others and report on work done. Opportunity 
dependent on products developed. Salary — 
$4800-7200. O-248-645 


Agricultural Ergineer for product engineering 
in farm structures field with fabricator of steel 
products. Midwest location. Age about 25. 
BS deg in agricultural engineering, or equiva- 
lent, with specialization in farm structures. 
Intelligent, with pleasing personality, ability 
and desire for design work. No experience re- 
quired. Prefer man who has completed his ac- 
tive military service obligation. Good starting 
opportunity in expanding program with a 
growing company which promotes from within 
the organization. Salary about $375 per 
month. O-249-646 


Market Specialist (agricultural markets) for 
promotion of use of various steels, through 
writing and editing reports and bulletins, re- 
search projects, and group contacts, with steel 
producer in Midwest. Age about 25. BS deg 
in agricultural engineering or equivalent, with 
major in farm power and machinery. Intelli- 
gent, with pleasing personality and ability to 
write promotional material on use of steel in 
agricultural markets. No experience required. 
Prefer man who has completed his active 
military service obligation. Excellent oppor- 
tunity for advancement. Company promotes 
from within. Salary about $375 per month. 
O-250-647 


Agricultural Engineering research fellowship 
in rural electrification. Half time research on 
effect of high frequency radiation of seeds; 
half-time on work toward MS degree. Re- 
search material may be used as basis for 
thesis. BS deg in agricultural engineering or 
equivalent, with B average or better and 3 or 
more courses in electrical field in addition to 
physics. Usual personal qualifications for work 
toward advanced degree. Excellent opportunity 
for qualified man to participate in develop- 
ment of a new field with apparently unlimited 
possibilities. Should be able to complete re- 
quirements for MS deg in two years. Salary, 
$1800 half-time. 0O-251-648 


Agricultural Engineer for research on farm 
applications of fabricated metal products, with 
established manufacturer in Midwest. Age, 
under 35. BS deg in agricultural engineering 
or equivalent preferred. Experience in product 
research, design, and experimental development. 
High level of initiative, imagination and active 
interest in applied research. Excellent oppor- 
tunity for advancement, based on performance. 
Salary, up to $6500. O-244-649. 


NEW POSITIONS ‘WANTED 


Agricultural Engineer for sales or manufac- 
turers representative in power and machinery, 
farm structures, soil and water or construc- 
tion equipment field with manufacturer or 
distributor, anywhere in USA. Willing to 
travel. Speak, read, and write Spanish fiu- 
ently. Married. Age 31, BS deg in agricul- 
tural and mechanical engineering, 1949, Cali- 
fornia State Polytechnic College. Assistant 
county civil engineer 13 mo., on dam and reser- 
voir design and construction (earth and con- 
crete) and on erosion and drainage control. 
With present employer 4 yr on irrigation design, 
sales of full line of irrigation equipment, re- 
port writing, technical evaluation and recom- 
mendations, and dealer education. War non- 
commissioned service in Navy over 3 yr. 
Available in September. Salary $5400 plus 
commission and expenses, or equivalent. Ww- 
237-142 


Agricultural Engineer for design, develop- 
ment or service in power and machinery field, 
with manufacturer, processor, or distributor. 
Northeast preferred but will consider other 
areas. Limited travel. Married. Age 32. BS 
deg in agriculture, 1947, Rutgers University; 
BS deg in agricultural engineering 1949, Uni- 
versity of Nebraska. Farm background. Stu- 
dent assistant on Nebraska Tractor Tests one 
year. Agricultural engineer with US Soil 
Conservation Service 4 yr. Farm products de- 
velopment engineer 9mo. War non-commis- 
sioned service in Army Air Force, 3 yr. 
Available August 15. Salary $4000 plus. 
W-252-143 


Agricultural 
ment, 
with farming operation, any location. 
Age 31. BS deg, 1941, surveyor deg 1947, 
Santa Clara, Cuba. Agr. Eng. deg 1950, 
University of Havana (Cuba). Experience as 
surveyor, 6 yr. Work on irrigation systems in 
Cuba, 2 yr. Work on irrigation and drainage 
systems in Ecuador, 2 yr. Available in De- 
cember. Salary open. W-265-144 


(Continued on page 600) 


Engineer for design, develop- 
or research in irrigation and drainage, 
Married. 
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Value in galvanized roofing is measured in 
tust-free service—and rust-free service 
depends on the weight or thickness of the 
zine coating. ' 

This weight or thicknesi of zinc costing 
cannot be determined by looking at a 
galvanized sheet. 


Insist on grade-marked galvanized roof- 
ing and know what you are getting. A 
small difference in the weight of coatin, 
means a large difference in the length o 
service. 

It is.thrifty to purchase metal roofin 
that is grade-marked to show the weight o 
the zinc coating. 

Select the proper grade for the proper 
use—and for long rust-free service life and 
lowest per-year cost... 


Specify a heavy- 
coated sheet such as 
‘Seal of Quality,” 
the SUPER SHEET 
for SUPER SERVICE 


° FREE... INSTRUCTION MANUALS 


WRITE: AMERICAN ZINC INSTITUTE 
324 Ferry Street, Rm. .02 
Lafayette, Indiana 


DO Facts about Galvanized Sheets 

e@ CD Directions for Laying Galvanized Sheets 

@ O Metallic Zinc Paint Protects Metal Surfaces 
s 


4 Ce a 


Eliminate Lubrication 
Reduce Vibration 


Bushings and bearings using the Silentbloc 
principle correct misalignment and provide 
torque and oscillating action...w#th no lubri- 
cating required! In addition, General Tire 
Silentbloc mounts are ideal for reducing the 
jolts and vibration which shorten the life 
of farm machinery and make maintenance 
a nightmare. 

Ail Silentbloc applications can be custom 
designed and produced at our plant in any 
type metal and rubber. For a quick appraisal 
of your problem send us your requirements 
on your company letterhead. For further 
information just fill out the coupon below. 


* From Vans to Products im 


WAGASH (HBIABA 


SILENTBLOC 


BEARINGS AND MOUNTS 


1 
| 
| 
| 
I 
l 
| 
| 
| 
1 
| 
| 
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The General Tire & Rubber Company 
industrial Products Division 
Wabash, Indiana 

C) Send literature on Silentbloc products 

) Have your representative contact us 


ae 
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IRRIGATION 


The First and Finest 
Patented Gasket- 
Coil Pressure Lock Design 


time and money. 


Accept No Sukstitute! 
Insist on Original, Patented 
creel McDowell 


COUPLINGS 


For more efficient 
ataragpe sprinkling 


In this unique design, water pressure provides a water- 
tight seal automatically—at both high or low pressures. 
No tools required. No hooks, latches or gadgets. 
Faster and easier to use, the McDowell Coupling saves 


eet MANUFACTURING 


|, PITTSBURGH 9, PA, 
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Personnel Service Bulletin 
(Continued from page 598) 


PRODUCT DESIGN ENGINEERS (2) and 
junior product design engineers (2) for work 
on harvesting equipment with leading full-line 
farm machinery manufacturer in Midwest. BS 
deg in agricultural or mechanical engineering. 
Design engineers should have 2 to 10 yr ex- 
perience on either combines, corn pickers, or 
forage harvesters, and be capable of assuming 
design responsibility, including following a 
project through development, field test, and 
preparation of specifications for preduction re- 
lease. For juniors, prefer recent graduates in- 
terested in product design or combines, corn 
pickers, balers, or forage harvesters. Must be 
aggressive, with initiative to train for respon- 
sible design engineer positions. Salary open. 
O-276-650 
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Professional Directory 


RATES: 80 cents per line per issue; 40 cents 
per line to ASAE members. Minimum charge, 
five-line basis. Uniform style setup. Copy must 
be received by first of month of publication. 
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FRANK J. ZINK 
Agricultural Engineering Service 


Development - Design - Research - Markets 
Public Relations 


BOARD OF TRADE BLDG., CHICAGO 4, ILL. 
Tel. HArrison 7-0722 


J. F. SCHAFFHAUSEN 
Agricultural & Sales Engineering 
Research Farms: United States - Canada 


Market Development, Sales Training, 
Design, Public Relations, Editorial Services 


IRVINGTON-ON-HUDSON, NEW YORK 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


$9.80 


Two or more 
$2.40 each 


One copy 


The ONLY binder that 
opens flat as a bound 
book! Made of durable 
imitation leather, nicely stamped on 
front cover and backbone, with name 


of journal and year and volume num- 

ber, it will preserve your journals 

“angescnge Each cover holds 12 issues (one volume). 
your own bindin 


at home in a few minutes. 


Instructions easy to follow. Mail coupon for full 


PE PR ooo ccs 


information, or binder on 10-day free trial. 


www wm we ee ee MAIL COUPON TODAY 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


binders for Agricultural 


r--—-—-— For Details MAIL COUPON TODAY one =e 

; atom | oe Ee ea OAT ASAT CTR ATTA STON aT 
y I Will remit in 10 days or atattie Aindees collect. 

; Address ! 
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eee for the PICKYO 


Profits up—costs down! Johri Deere’s new No. 1 Cotton 
Picker does the work of 40 men! But savings aren’t 
confined to labor. For this picker saves importantly on 
upkeep, too. Its 52 New Departure ball bearings in 13 
locations need no time out for either lubrication or 
adjustments. 


With New Departure ball bearings used in so many 
important positions, positive and accurate location of 
parts is assured . . . and that means a machine always 


in top operating condition . . . always ready to do the 
job fast and right. 


If you’re designing for the farm, it will pay you to learn 
the advantages of New Departure ball bearings. Talk 
with your New Departure engineer about it—foday! 
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Cutaway shows six 
of the 17 New De- 
parture ball bear- 
ings in the rear 
picker drum of John 
Deere’s No. 1, One 
Row Mounted Cot- 
ton Picker. These 
bearings preserve 
precision alignment, 
need no upkeep. 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, Too! 
recep ects ec cece ssc telecine enc dca eis ieee beeen 


How Dempster Holds Windmill Sail Shaft 
in Alignment, Keeps Gears Meshing Accurately 


Y through-boring this sail shaft housing, Dempster 
assures that shaft and gears are installed in accurate 
alignment. But in operation, high winds impose heavy 
thrust loads. Quick shifts in wind direction create 
sudden radial loads. How to keep the sail shaft in 
accurate alignment and keep gears meshing accurately 
was the problem. 


Timken® tapered roller bearings proved to be the 
answer. Because of their tapered design, they take radial 
loads, thrust loads or any combination of the two. Full 
line contact gives Timken bearings load-carrying 
capacity to spare. The sail shaft is held in positive align- 
ment. Gears mesh accurately. And heavy loads don’t 
disturb the alignment of either the gears or the shaft. 


Exposed as the windmill is to air-borne dust, you’d 


The farmer's assurance 


think that dust particles might get in and cause bearing 
failures. But Timken bearings make closures moive effec- 
tive because they hold housings and shafts concentric. 
Dust stays out—lubricant stays in. 


Wear is held to a minimum because Timken bearings 
practically eliminate friction. They can because they’re 
designed to roll true; and because they’re made with 
microscopic accuracy to conform to their design. And 
you're doubly assured of Timken bearings’ quality, be- 
cause we make our own steel. No other U. S. bearing 
maker does. 


For your free copy of “Tapered Roller Bearing 
Practice in Current Farm Machinery Applications”, 
write: The Timken Roller Bearing Company, Canton 
6, Ohio. Cable address: ‘*TIMROSCO”. 


of better design (M/F TIMKEN 
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